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Drawing it almost a magical pownr It enables you to communicate *n 
a different way than spoken or written language Perspective draw-ng 
lets you convey How things work and how they look You can »n*f»re 
others with something as simple as a pen and a noplonl 

When I created Design Studio Press, this «s the First book l ever 
intended to write. Well DSP turned 10 years old this post March With 
55 other books already in print, so much for Pfon A! Finoffy. w*th the 
help of my good fttend ond longtime co-teocher. Thomas Bottling, I 
bring you 4ie drawing know how I've Sought for over 18 yoors «n my 
own workshops and at An Center CoAege of Design 

Organizing this book was like a sport where you Ham for years in 
order to compete of a high level for a few seconds We combod 
through aver a decode-andohaH of demos ond lectures So formulate 
the pages we now present to you. 

Once you master these manageable perspecfcve-drawmg exercises, 
you will hove the knowledge »o ske«ch anything from you* *mog'nation, 
to think like a designer ond draw things <he world has never seen* 

Books are great for looking at beautifully printed reproductions of 
ongmal drawings and reodmg about the thoughts and methods 
behind those drawings, but video might be even better for stepby 
step demonstrations For that reason, many poges of this bock link So 
online Mortals. Check out page 004 for a full explanation of how to 
use the Design Studio Press app 

Almost all of us drew when we were kids and some of us never stopped 
While it takes practice to master the techniques m this book, worth 
the effort Humans hove been drawing for over 40.000 years so you're 
about to ocquire one of the oldest forms of communication )ump in 
ond do the bosic exercises a* the beginning of this book with passion 
As you master those ancient skills, poss along the knowledge ond teach 
others tho wonders of perspective drawing from their imagination 

let's drawl 
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CHAPTER 

DRAWING MATERIALS AND SKILLS 



In this chapter you will learn about all (he basic tools needed to gel 
storied with drawing There are two categories materials and skills 

It >s important to know how to p<k the right materials for *»e job at 
hood As the topic and intent of the sketch choaget. so will the materi¬ 
als needed Quick loos# sketches require a good Flow of ink to paper 
and sometimes strokes should be very light to find 'happy accidents" 
in the drawing Tighl drawings need a lot of attention Optimally, one 
pen is used to generate varying thicknesses of lines To ochieve the 
best workflow, match different kinds of paper so different pens When 
you find your favorite pen, make sure to buy several' Sometimes that 
beloved pen goes out of production way too fast 


Building up mechon»cof drawing sk-'!s is on important factor in ere 
afcng great drawings It might seem simple, to draw a slraight line, 
ellipse or curve But these skills must become ingrained in muscle 
memory so that concentration con be spent on construction versus 
thinking about how to create the lines in the construction Also, these 
skills will help create dean drawings that can be done quickly and 
passed along the production line eauly Not having to use multiple 
tools will also speed up the drawing process 

Building muscle memory takes time and proctice. so be patient! Toke 
on the exercises one at o lime, ond soon your sk4h will improve. 


Oil 


See* tobwnofi l rVxnai be * -g | *0W TO ttIR 





CHOOSING YOUR DRAWING MATERIALS 


In the beginning, o Id of money does not need *o be spent on 
materials AJ thol it really needed ore pern paper and a few basic 
tools Brand names don't matter much so let's get into the criteria for 
choosing materials 



Basic tools 

1. Circle temploto 

A circle mmplato u quite useful to cieon up cedes, especially >n ude 
views A compass is nice to hare, but the orcte template «s foster to use 

1 Sweeps 

The sweeps pc luted above contain the most commonly sketched 
automotive curves. Bui don't rely on them to dictate your deugn 
Always draw your lines freehand ond then use the sweeps to dean 
them up 

3. Cotton pod, peper towel or tUsvo 

To ovoid ink globs on the page, dob the ballpoint pen frequently 


4. Equel sparing divider 

An equal spoong divider is a vuperhondy tool that dw.dos any 
distance into even segments 

5. Straightedge 

Use o straightedge to construct grids for underlays 

6. Ellipse template set 

Use ellipse templates to dean up ellipses. Alvin or Pickett <*e recommended 
brands since they work for most situations A good set of ellipse guides *t 
on tnvesiment, but worthwhcle because it will last decades 


Oil 







CHOOSING PENS AND PAPER 


Mofch the pen to A# popOf in order to create drawings witfi different 
lino weights Ideolty. you wont to bo oblo to draw both contraction 
lines ond conlooi lines without switching your drawing tool 


Pens 




Paper 



Ballpoint pent 

When choosing a ballpoint pen, let it oft the paper that you plan 
to use most frequently to see how much ink builds up on the tip as 
multiple lines are sketched A pen that can sketch a* least 10 lines 
without forming on mk glob on the tip is best 


Ne erasing! 

Be«ng able to erase <s not an advantoge m this style of drawing. There 
ore so many intersecting construction lines that it n neo'fy impossible 
to erase anything without disrupting these voiuoWe shortcuts that 
help to explain your drawing Plus, erasing slows dawn #te drawing 
process a lot 

So whot con be done when erasing is not possible? Draw lightly It s os 
simple os that Sure, some lines m.ght be incorrect, but you con cleon 
up the drawing later with an overlay 

Refer to the last chapter of this book, pogo 188. tof examples of 
combinations of mo«eriols used for various types of d»ow>ngs Choose 
a paper that works well with your pretorred drawing tool A rougher 
paper will be able to produce both thin ond thick lines with faster 
flowing ballpoint pens 


Types of paper 

Try many combinations ol pens ond paper until a favorite is found 
Anything from cheap copier paper to specialty papers wiD work 
There ore a couple of specialty papers thol work well widi markers os 
well as pens. Be aware that there are two sides to these papers; one 
side is waxed and the other is tow Always draw on the tow side The 
waxed side is there to prevent markers horn bleeding trough to the 
next poge and it's terrible to dtaw on with markers 


Softness of the Drawing Surfoie 

This is not referring to the paper itself but how it is used Drawing 
on a soft surface enobles the best line quality. Do not work on a hard 
sutfoce w«rh a single piece of paper! Have at least 15 poges under a 
drawing to get the best line quotity possible 


Working with underlays 

look for paper that is transparent enough so than an underlay can 
show through but not so transparent that the table shows through 
when you present your drawings 
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THE CRAFT OF DRAWING 


Drowmg requires Kill concentration! Imliolly you'll spend most of you» 
energy on craftsmanship ond construction and very little on design 
The more craftsmanship and construction skills become muscle 
memory. iKe more design con become the locus The first step In tfus 


process »s »o proctice the bosk croft of drawing lines straight lines, 
controlled curves and ellipses, this book hot several good oxercisot 
for practicing these sk*$s As skills increase, the need to proct»ce these 
exercises will dimmish let's skirl with some warm-op drawings 


Set up a workspace 

Cleer the spare! In order to stay focused it s best So clear enough 
space ond time »o commit fully So the drawing Havo a clear work 
surface with tools at the ready Flow will be broken when a pen 
or straightedge can t be found! Tho worst part is «hat the rhythm is 
^ lost for that drawing and what was clear ten minutes ago will take 
another ten minutes to under stand ogom Hove a soft pad to draw 
on with at least 15 pieces of paper underneath the drawing for best 
line-weight results 

Being able to draw straight lines from point to point and in a grid is 
essential for all of the techniques in this book These exercises may 
seem simple, but lo do them well means burning through some paper 
to burld the necessary muscle memory. 





Learn lo draw one straight line 


let s look at the body mechanics that are necessary to ochieve a 
consistently straight line You only need lo learn how to draw one 
straight line Alter that rotate the paper to change the Une direction 
Without this technique keeping the paper in a fixed position would 
lead to having to learn how to draw an infinite number of straight lines. 

Drew with the whole arm! For long lines use the cfeow and shoulder 
joints; it s almost impossible to ochieve this by only using (he wrist. 

Draw slowly! L nes need lo be repeatable and controlled Draw eoch 
line once and do not trace the same line over and aver ogam 

Chest the line! Go through the movement with the pen hover*ng 
above the paper When the correct orientation is found, drop the pen 
on the paper and draw 

Is the line arching? 

1 Muscle memory might have to be rewired when o l*ne that feels 
stroght while drawing results <n an arch (red l*ne) 

2 The best way to counterbalance is to draw a line that feels like the 
opposite arch (green line) 

3 After some practice the feeling of drawing a straight line ond the 
result will match up (blue line) 
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PRACTICING FREEHAND STRAIGHT LINES 


Drawing parallel lines 

Start ofl with shorter lines, something in the 3-inch tango, and work tame length and spacing Draw lightly These are the fundamentals for 

up to the hill length of the paper Make sure ta engage the entire arm drawing construction lines, 

and that lines are drawn consciously, they should be repoatabie at the 




Aiming lines point to point 

&elow ore two ways of practicing first, drow o couple of points 
on the poge ond connect them Remember »o rotate the paper »o 
onent one straight line »hot the body knows how to draw It's hne ta 
overshoot the points slightly to improve flow 



Drawing boxes in perspective 

A fun way to prodice drawing straight lines is to draw boxes in I -point 
perspective Draw o Horizon line |Hl| ond choose o Vanishing Point 
(VPJ Draw o rectangle and conned each corner to the VP Draw another 
rectangle in the distance between these lines and you have a bowl 


The second exercise is to draw lines that meet in one point Start 
•O draw at ony point outside ol the center, drow a I ne through the 
center, and continue 



Drow through, which means to draw even the edges that would not be 
seen, because they ore behind the box Draw the complete box with 
light construction lines, then dorkan the inside edges and the outlines 
of the box. The outlines should be darkest Troce lines ogam and 
ogom to achieve different line weights 
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X-Y-Z COORDINATE SYSTEM 


Sketching in perspective requires under starving the X YZ coordinate 
system Each axis points toward a Vanishing Point Eoch pane it 
perpervdcular to rts axis. Stay in control of your drawing by always 
knowing on which plane yoc are sketching This system n used nol 
only to sketch boxes, but lor all complex forms. 

fo draw a box where no side »s perfectly perpendicular to the viewer, 
2-point perspective is needed 



Drawing a box in 2-Point perspective 

HI 


I Draw the Horizon line |HIJ Then draw 
the front corner of a box This establish©*, the 
X. Y and Z Axes 


IVP ft RVP 

2. Extend the X Axis and the Y Axis lines from 
the bottom of the vertical until they intersect 
the Horizon line The intersections ol these 

hnes create the left Vanishing Point (IVP) and * ^*‘ 5 y ^ JU% 

Right Vanishing Point JRVP] lor the drawing 


IVP HI RVP 

3 Draw lines from the top of the vertical, to 
the Left and R»ght Vanishing Points Then odd 
two verticals at any distance 


IV? HI 

& Close the box by drawing lines from the 
top of the two new verticals to the Left and 
Right Vanishing Points. Add the resulting 
hidden vertical in the bock 



IVP 

5. Oorien the visible edges of the box The 
drawing still shows the light construction 
lines This is what d moons to "draw 
through." which is very helpful to control 
your drawings 


HI 
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PRACTICING FREEHAND SMOOTH CURVES 


Drawing requires not only straight lines, but curves »oo There is a skill 
to drawing smooth accelerating curves When working in side view 
you deform.ne how the curves Bow. in perspective, the construction 
dictates how the curves Bow and if con sometimes be surprising how 
radically some curves move in perspective 



Drawing curves through multiple points 

Proctice drawing occelerolmg curves through multiple preexisting 
pomts. A smooth, graceful curve Is optimal. This is done best by 
drawing the curve in segments, using the guide points os waypoints. 


not end points. Otherwise, the segments will hove to be redrawn 
multiple times and that causes fuzzy/hoiry lines. Keep practicing 
curves to prevent «hd from happening 



Place points that fofiow your intended de¬ 
sign, then create o smooth curve through 
those points Rotate the poge while drawing 
and use the natural curves your wrist and 
fingers draw U s fine to draw the curve in 
segments, it's not necessary to draw *t as 
one continuous line 



DO NOT 

Create o curve with edges and corners 
Avoid this by seeing the points as waypoints 
rather than endpoints. 


DO NOT 

Create a fuzzy line. Stay focused ond 
method»col Control the line as much os 
possible so *iat the task con be repeated 
over and over at o high quality 
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PRACTICING FREEHAND ELLIPSES 


Ellipses occur frequently. They ore eiw nl i flly circles m perspective, comfortable ploeing eftipses, start by drawing a controlled ellipse 
and some obvious ellipses ore wheeH ond gouges Bui they ore In lotar exercises, pJocmg a circle in perspective, wh<h becomes on 

also needed in constructions to rotate doors and objects To become ellipse, will be explained 



Drawing an ellipse and adding the minor axis 

I. Draw a freehand ellipse Make sure to move the whole arm 

2 Draw with a light line, loser, the drawing con be cleaned up with 
an ellipse guide. Do no* darken the lines too much by repeating the 
strokes. Even if you drew an incorrect ellipse, drawing over and over 
it will only moke if more obvious 

3. Check that the e&pse has no Rat spots and is not lopsided 

4 Place the nunor a jus on the ellipse The minor axis is the line that 
divides it in hotf ocross #>e narrow dimension of the ellipse making each 
half equal to the other The minor axis ploys on important role m ploong 
the ellipse in perspective, so hnding ood controlling it »s essenhol 

5 Doublecheck with an ellipse guide or fold the paper along the 
minor axis and check that the two halves Nne up on top of eoch other 
by holding the paper up to the hght 



Fold ellipse along minor axis on top of itsetf 



loo dark and too many lines 


Good line weight 


Pointy 



Round 


Draw minor axis 



Clean up with Ellipse Template 
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DRAWING AN ELLIPSE ON THE MINOR AXIS 


Now swilcb il up Draw ihe minor axis first and iben place ibe ellipse over Moke sure tbct the ellipse is lymmctncol Check tbc* it is on ans The 

it Align tie hand correcty by reacting tie paper to get tie best angle minor axis needs to be centered and perpendedor to tie drown ellipse 



Drawing ellipses defined by the minor axis and width 

Draw lt>e minor a»s, dwsnolneio the left and rhe right of it Vcie Jure *we Place *» ellipses on ihe trwtor axis and math fcem lo ihe widlh of #» hwo 

outer linei am tyrnmefrrcol or •* will bo tmposuble to draw slipwi tha to odiftonal Inet Vary *e degree |Sow narrow or wide *tey ore| o» wel 
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CHAPTER 


PERSPECTIVE TERMINOLOGY 



Explore this chapter to familiarize and refresh your knowledge of 
perspective terminology The focus is on the terms and principles that 
are essential to navigate perspective drawings and to design object* 
and scenes from your imagination, 

Remember, a true version of who! is seen is not created, but rather 
emulated, since stereoscopic vision is not possible on paper Humans 
have two eyes, which allows us to see in 30 Drawing in perspective is 
o cheat, an approximation of how wo see the world 

This chapter will explain the rules that exist to create the best illusion 
on paper Once the rules have been masterod. it's okay to break them 
intentionally However, if they ore broken ocodentfy, it can sabotage 
what you ore trying to convey to the viewer for exomple. imagine 


you want someone to view your fantastic landscape and house as 
someploce they would want to live In stood, o nogging question 
comes to the«r mind-something is odd and they cannot figure out 
what it is This question is triggered by on inaccurate perspective in 
your drawing ond should not hove happened since the goal was to 
talk about the project, not perspective This was unintentional ond 
ended up distracting the viewor from the god 

Knowing the fundamental rules of perspective will allow you to join 
the discussion and exploration of perspective knowledge There aro 
many books that cover this terminology in depth, ond doing additional 
research is encouraged Join the community and start exploring your 
own questions and finding answers that a Row for judging work and 
helping others 
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DEFINING THE PERSPECTIVE BY THE VIEWING POSITION 


Defining the viewing pontoon is essential to controlling the perspective 
drawing Keep m mind that photography it being repeated in the 
drawings, therefore, it it essenhol lo define where one it standing the 
viewing chrechon. and the lens be- ng used This knowledge wd apply 


to the guested perspective, the constructed perspective, ond evon to 
the corrpuiengenerated perspective The rules need to be known to h 
becomes obvious when they ore being broken 


Defining Point of View - (POV) 


1. Ground Plan# 



1 Pirtere Pleee 




let s look o» the following situation A greet picture of o building is 
token with o comero and displayed Another person wants to toke 
the some shot when visiting die same location In order for this to 
happen, the second photographer needs to know the location, viewing 
direction ond the lens to use This is the same information needed to 
create o drawing 

1. Ground Plane 

The pos^ion ond direction where the photo was *oken needs to be 
known This could be on tho street, on a br<Jge or on the sond at the 
beoch Whatever surface on which the photographer was standing or 
sitting is the ground piano That's simple on Forth, but whot about in 
outer spoce? In spoce it would itofl be considered os sitting or standing 
in a spaceship ond th«s would determine the ground plane Whot if 
the ship is removed from the equation? Then think of the ground plane 
as the extension of the soles of the feet 

Stetloa Point - (SP) 

Now that the ground plane is established »he location ond height 
of the comero—or in the case of o drawing, the eye—neodi to be 
disclosed In a drawing th»s spot n cotied the Station Po»nl Think of 
the Station Point at a point m spoce that has no direction 

line of Sight 

The d»rect»on ono is looking is the line of Sigh* The line of Sight 
determines both the direction being looked ond the incline 



In the graph*, the l»ne of Sight »t parallel to the ground This creates 
o 1- or 2- po»nt perspective in which oil physicoi verticol lines are 
represented by verheof lines in the drawing 

Tilting the line of sight (having it not be parallel ta tite ground) creates 
a 3-point perspective or even a 5-po«ni perspective For starters it *s 
recommended to keep the line of 5ight parallel to the ground Thts 
makes the construction considerably easier 

2. Pirture Plane - (PP) 

The Picture Plane is the surface on which images are recorded Imoglne 
the Picture Plane being o plate of gloss that is pinned perpendicular 
to the line of Sight 



It is tome *o capture the image. Close one eye and on the gloss start 
drawing whot you tee behind the plate of gloss The vision rays run 
horn the eye to the object, passing through the picture pfone Record 
those transition points on the Picture Plone This it perspective drawing. 

Mow for is the Picture Plane from the Station Point? It doesn't matter for 
this construction Pushing the Picture Plane away just creoles a lorget 
drawing, but w»ll not change the proportions in the drawing itself 
Historical, when the masters were really painting on gloss. the«r arm 
length was the limiting distance foe tor 
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CONE OF VISION - COV 


1 Take o look at who! woi captured on the Picturo Plane glass, 
specificafy notice tKe squares on tKe ground The squares closer to 
the box are less distorted than those that ate closer to the viewer The 
captured image is correct with a high or low amount ol distortion, 
but the closer squares are much harder to understand. They may be 
squares, but they look more like long rectangles 

Coming bock to the cameio onoksgy, Ifs time to choose the lens This 
can be anything from wide to telephoto The particular lens determines 
how much of the area will be seen through the lens, which it what 
is included In the drawing. It's assumed here thal ihe comero would 
toke o square picture os defined by the squore picture plone on the 
prewous page 

2 The optimal lens that creates on acceptable amount of distortion 
t» o 50mm lens Thu translates into the drawing at o 60‘ Cone of 
Vision How «s this determined? Every lens hoi a degree of visible 
areo assigned to it ond 60" is close to who* «s seen through a 50mm 
lens. Thu cone is green in the drawings A 90* Cone of Vision it 
shown m red 

3 Going bock to the drawing the Conet of Vision have been odded 
There are two circles The inner circle represents the 60' Cone of 
Vision ond the outer circle the 90' Cone of Vision It becomes door 
that the o»eo within the 60‘ Cone of Vision hoi less distortion than tho 
oreo m the 90' Cone of Vis-on 

Cone of Vision degrees for different perspectives 

When drawing it's bos* to maximize the space on the poge ond not 
draw objoctt that ore too distorted Here ore guidelines for the Cone 
of Vision degrees for different perspective constructions 

1 Point linear Perspective Cone of Vision: 50* 

1- point perspective is very prone to distortions To ovo-d them 
altogether, stay withm a 50‘ Cone of Vision in drawings Going even 
os small os 40" u occoptoblo Be aware that go«ng too small will 
flatten out the perspective l»ke fhot of o telephoto lens 

2- Point linear Perspective Cone of Visioe: 60* 

Tho Cone of Vision can be opened up more here Be oware that 
around the edges, the distortion will increase, so it's best not to pioce 
any critical drawing elements near the edges The 60* Cone of Vision 
will be the go-to Cone of Vision for most drawings 

3- Point linear Perspective Cone of Vision: 40* 

Staying within the 60' Cone of Vision »s still recommended 

5-Point Curvilinear Perspective Cone of Vision: open choice 

In 5 point perspective almost anything goes Keep m mind that 
whatever is being drawn will be like a wide-angle-leas photograph 
at this point To see examples of this jump ahead to page 047 
Perspectives can be created that allow more than the natural Field 
of View to be perceived When this hoppens be e*fro mmdful of the 
construction Make sure to doublecheck all lines unce instinct can 
easily lead to a wrong direchon 














































FINDING VANISHING POINTS ON THE PICTURE PLANE 



HI 



HI 





VP *VP HI 


let's «nuAxi> the ‘glow plote’ experience on o piece of 
popof Undemanding where the Vomsh.ng Points ore, and 
how they relote to one onolhec. motes if easier to bu«ld 
perspective grids 


1. When the parallel lines of the box are extended each set 
converges to o Vanishing Poanf 

letters used in die Drawings 

SP Station Point 

Hi Horizon Line 

CVP Center Vanishing Poire 

IVP left Vanishing Point 

RVP Right Vanishing Point 

45 VP 45 Vanishing Point, and other degrees 


2. To find the Vonishmg Pomt for any set of parallel lines, 
use the top view and move one of the lines porollel until 
it intersects the Station Poml 

h*ext, find the point where that paraMo! lino intersects the 
Horizon Ime This is its Vanishing Point 


3. The next step is So abstract ih-s construction to lower lines 
to be able to find any Vanishing Point in the future 

This drawing shows a combination of the top v»ew and ihe 
Picture Plane This *s done »o save space ond is more efficient 
It's colled die Visual Roy Method for perspective drawings 

With both drawings combmed. the two lines at the Station 
Point hove a relative angle of 90* This ongle of 90" is 
what locotes the two Vanishing Points on the Horizon Line 
needed for the construction of objects with 90' corners in 
perspective 

Going from die Stotion Point directly to the Horizon Line will 
yield o perpendiculor Ime The point where this lino intersects 
with the Horizon line •* the Centor Vanishing Point for this 
perspective construction 
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4. To find o new sot of 90 Vanishing Points rotate the two 
90" linos together The center of rotation is at the Station 
Point Any degree of rotation con be cboson Here the 90 J 
fmes were rotated clockwise so that both Intersect with the 
Horizon line while still staying on the page 


5. To ploce another box with 90 corners use the new set of 
Vanishing Pomn Both boxes sit on the some ground plane 
and ore rotated at different degrees relative to the viewer 

A common error is to couse o rotated object to look like it's 
floating above the ground or rs nhed This is caused by not 
motching the Vanishing Points to the some Cone of Vision 


Oiag. 4 



6. To find the degree of any Vanishing Po*m measure its 
deviation from the tine that runs perpendicular ta the Horizon 
lino ond ends or the Station Point lo achieve a 90* box. the 
degrees ol deviation of the left and Right Vanishing Points 
wil total 90' Use them together as pairs ond avoid mixing 
them with one another 


Diog. 6 


63 VP SO VP 

• • 


7. Up to now m this example, random Vanishing Point pairs 

have been found Now it is time now ta hnd a matching poir 

of VPs that ore more common Other rhon 1 -Point Perspective. 

very common VP combinations ore 75/15. 60/30 and 

45/45 Toke a second look at the 30 Vanishing Po«nf The 

edge of the 60' Cone of Vision runs through 4ns Vanishing 

Point, while the center of the Cone of Vision <s the Center Diog. 7 

Vanishing Poir* 


SP 


27 VP 40 VP HI 



SP 


75 VP 


60 VP 


45 VP 


CVP 15 VP 30 VP 45 VP HI 
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PHYSICAL PARALLEL LINES CONVERGE TO A COMMON VANISHING POINT 


As o general rule, physical parallel lines converge to a common 
Vanishing Point, but like anything else there are excophonil In 
linear constructions for 1 point and 2-pomt perspective these 


exceptions oro found This is because I-point and 2-point 
perspective constructions ore mode more efficiently by not having 
all physicol parallel lines converge 


1-poinf perspective with some non-converging lines 



h 1 point perspective, there is only 
convergence into tho depth of the drawing 
Any lines that are parallel to the Picture Plane 
at perpendicular to the viewer wJ scale but 
not converge 

h this drawing, neither the verlicoJs nor the 
horizontals converge In odditlon, all angled 
lines that ore on a pfone porallel to the 
Picture Ptone do not converge either 

Thts makes using 1-point perspective very 
amroctivo since it is qu-ck to set up ond use 
There •» only one direction of convergence 
ond only one Vanishing Point to consider 

Drawing by Danny Gardner 
View more of Danny's nice work at 
•rww donnydrowv com 


2-point perspective with some non-converging lines 



In 2-point perspective, oil physical parallel 
lines converge except the verticals The 
verticals stay vertical and do not converge 

Keeping the verticals perpendicular to 
the Horizon Line mokes it much easier 
and faster to draw in 2-pamf perspective 
The drawback ts that the perspective can 
quickly become distorted if the 60 c Cone of 
Vision is abandoned A 3-point perspective 
it needed to draw more dynamic views 
looking up or down 
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HORIZON LINE RELATIVE TO POSITION 


Standing higher or lower with the Line of Sight parallel to the ground 


What happens to toe Horizon line when ite Station Point j 
ti hgher or lower? left review the seHrp of these scenes 
There is o wde view |leh) and toe corresponding view of 
the btao hctoro Plane (right) to too Cone oi Vi von. the Imo ^ 

of Sight is par allot to the ground at different heights On 
the object are 3 height lines Each of toe lines corresponds 
with toe height of the verwer s eyes 

looking at these examples, notice that the corresponding 
height line n on the Horizon line and Rat while the 
other height Imes show convergence Most important is 
that os the Station Point raises and lowers, so does the g. 
Horizon Line 

The changes shown affect how much of toe object can ^ 
hi into toe Cone of Vision while remaining in 2p>oini 
perspective, with toe verticcfs perpendicular to toe 
Horizon line 

1 Imagine standing on o targe block and looking straight 
ahead The corresponding height line is on toe Horizon 
line and level Since the Cone of Vision mowed up, less of 
the base of toe object is seen 

2 Standing on the ground the whole object can be seen 
in toe Cone of Visboo The upper height Ime r» converging 
while toe rrwiJe one matches with the Horizon Lne 

ML 

3 Starving in a hole the corresponding height fcne 
matches the taw Station Pomt Now the upper port of toe 
object h out of too Cone of Vision, but much more of toe 
ground m front is visible 









Tilting ihe head, or when ihe Line of Sight is not parallel to the ground 


When the head is tilted, the line of Sigh*, Cone of 
Vision and Pictore Ptane move In tondem In o linear 
perspective there wdl be 3-pomf perspective Notice 
the verticals storting to converge Then toke a look 
at the height line! The line corresponding to viewing 
height is still on the Honxon line, but the Horizon line 
now has moved retafrve to the Cone of Vision ond is 
not splitting it in half as it did when the Line of Sight 
was parallel to the ground 

4 looking up. the verticals are converging ond the 
base of too object n no longer seen 

S. looking down, the verticals aro converging toward 
toe bottom and the top of the object is no longer seen 
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CHAPTER 

PERSPECTIVE DRAWING TECHNIQUES 



The drawing skills you ocquired <n the previous chapters are about 
to be put to good use I Construction techniques will be taught in this 
chapter that will provide a very powerful freehand sketching arsonal 

One of the goals of perspective drawing is to be able to find any 
point in spoce Connecting two points creates a line and connecting 
multiple points can create a curve Lines and curves are the building 
blocks to make objocts of your imagination visible on the page 

The ability to multiply, divide and mirror lines and obfocts in perspective 
is essential These basic techniques will be explained so you can start 
to create more complex drawings 


Drawing lines lightfy is essential, since a lot of lines will be created «n 
a small orca Slick wi#» a single pen ond do not erose 1 

Why one pen? 

Switching pens only slows you down ond breokt your concentration 
Why no erasing? 

The drawings become to dense with lines that erasing con'f be done 
without removing lines that ore needed Instead, draw lightly so that 
minor mipokos con be ignored Work on the original drawing os long 
os possible You con always create o deon overlay loter 
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DIVISION AND MULTIPLICATION OF DIMENSIONS IN PERSPECTIVE 


Being oble to divide or>d multiply dimenuons «n perspective .» one of 
the key building tooli used to generof* drawings These rectangles 
prov«de the scaffolding to budd upon 


No measuring required This is o great advantage because it’s quite 
tobor intensive to measure in perspective. On the loft ore orthogroph< 
constructions and on the nght ore perspective examples The techniques 
diet work in the orthographic view oho work in peripechvo 


Dividing a rectangle in half, in perspective 


1 First, define the rectangle Make sure to stay within the Cone of 
Vision to avoid unexpected results. 




2. Draw the d*ogoools by connecting the opposite corners Draw 
lighffy, since these lines should disappear in the hnol drawing. 




3. To divide the rectongle vertically, draw a vertical fine through the 
intersection point of the two diagonals 

In the orthogroph«c view the rectangle is divided evenly 

In the perspective view, the rectangle is also divided evenly but 
in perspective The distance between the closer two Imos is wider 
than the distance betwoen the ones further away This is colled 
foreshortening 


1 - 




4 This works equolly well when dividing horizontally Make sure 
that the vertical and horizontal lines follow the perspective gr»d 




Qr 





5. Use this technique to find even subdivisions This construction has 
been further divided mto 1 /4 as well as 1/16 (shoded pmk| 


0)0 
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Duplicating a rectangle, in perspective 

Reverse the technique used to divide o rectangle in order to duplicate 
any rectangle This works great lor budding symmetrical objects, since 
the duplication line con be a centerline. too 




1 Define the rectangle and the direction to multiply 
toward Since the height will stay the some, extend 
the lines that go toward the multiplication direction 



2. Find the midpoint of the multiplication axis 
This point con be found with the d*ogonols or by 
estlmotmg the halfway point when the dividing line 
is horizontal or vertical 



3 Draw a diagonal that connects the for corner 
of the initial rectangle through the midpoint until it 
crosses the extended I me 



4 Draw a parallel line from the mtersecNon to find 
the boundary of the duplicated rectangle 


L 


\ 



®—\ 
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TIP Cboos* ihfl shortor lino lgr«en| to draw' THomi or* two poswblo 
diogonali but lh* thortor on* it tb* bolter option tine* shorter bond 
drown linos or* more precis*. 







































MULTIPLYING AND DIVIDING RECTANGLES 


Pay attention lo your crab and make sore lo draw light construction 
lines. The rectangles con be observed automatically foreshortening 
Rotate the poge to get the best position for your o»m lo draw those 
straight lines. Eventually there wifi not be a need to draw off the lines, 
some lick marks will suffice 





1 Draw a lower ond on upper Ue toward a common Vanishing Point 

2 Creole o rectangle with two parallel lines 

3 Now that there «» a base rectangle, multiply it either toward or away 
horn you The rectangles will foreshorten automatically in perspective 

Multiplying ond dividing boxes 

More fun ore the constructions where you slack boxes on top of 
one another Orow through/ Show the hidden edges of boxes where 
they are helpful This is a way to doublecheck the constructions 


Watch out when making corrections Avoid adding multiple lines to 
find the right one. It will only darken the lines and draw attention lo 
the area of uncertainty just draw one line and correct it by making an 
educated guess as to where the actual subdivision line should be This 
will produce cleaner drawings and wsl be faster! 


automatically Should lines not meet at the expected intersection, go 
bock and check where things started to misalign fle»ng deliberate 
about this will increase learning speed 





032 


Scr*» Intxwfvin | TWrvxu MOW TO MftAW 

















DIVIDING INTO ODD-NUMBERED PROPORTIONS 


Top view 



What happen* if rhe«e is a noed to divide by 3 or more® Tfw* con 
bo accomplished with a very fundamental technique of transferring a 
proport-on into perspective In this example let's subdivide a rectangle 
•Mo 5 equal units 

Perspective view 


I Define the plane 



2 Draw o Kne parollel to the 
Horizon line, starting at the 
front edge of the plane Divide 
this line into 5 equal segments 




3 Connect the lost svbhnnon 


point »o the end of the piano ond 
continue the line to the Horizon 

VP 



lme All fines parallel to th.s 
line will converge at this some 
Vanishing Point 







4 Draw parallel lines in 
perspective from eoch segment 
poire to 6te new Vanishing Po*nf 



5. Draw vertical lines at each of 
the intersection points to transfer 
the subdivisions. 

You have divided a rectangle into 
5 equal sections, m perspective 



on 
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MIRRORING IN PERSPECTIVE 


If is essentiol to be oble to mirror elements to draw symmetrical 
objects To mirror ony point in perspective, use one of these fee (angle 
multiplication techniques. These techniques are very versatile and 
con be mixed and matched 

Mirroring horizontal planes 



I Draw a rectangle and o perpendicular rmrror plane. Extend die 
width lines of the rectangle toward the mirror plane until they intersect 
it Draw diagonal* in the rectangle to find its midpoint, and draw a 
line from that point, in perspective, to the m«rror plane 



2. Use the mirror point to mirror the closer hne to the mirror plane 
with the multiplication technique, then move on to the for line 



3 Mirror the for line by using die multiplication technique A A mirrored plane has now been created This technique can 

be opphed for other parallel plane construe tons Remember this is 
ail based on the multiplication technique! 
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Mirroring vertical plones 



1. Here, tho same technique a used to mirror 
a vertical plane Diaw diagonals to find the 
midpoint of rhe mirror plane 

Mirroring offset planes 


2. Extend the width dimensions of the 
rectangle lor the expected position of the 
mirrored rectangle and find tl>e centerpoml 
for minor«ng 


3. Complete tKe conduction w*th 
diogonolj ond find tKe height oi 
mirrored rectangle Darken the lines of 
resulting rectangle 



1 Set up a plane that hovers above the ground or mirror plane 2 Mirror the front line by uung the multiplication technique 
Extend the lines a» each of the corners #n the mirror c&rocbon 



4 Darken the outer edges 
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MIRRORING TILTED PLANES 


Mirroring filtod plan** use* the some technique of multiplying 
rectangle* These side by side example* illustrate tKi* principle They 
oro separate constructions, mirroring different tilted planes 



1 Set up a tilted plane and the plane to be 
used as a mirror Use a perspective grid to 
determine where both planes ore located m 
spoce. relative to eoch other This is essential 
to stay clear on the construe Non 




2 Choose o point (A) to mirror Extend the 
tilted plane line |red line) ond (ho mirror 
plane line to maii the intersection point (B) 
Drop a vertical line from the top of the tilted 
piano to the ground plane [C| if it is not 
olroocfy there as port of the construction 





4 Draw a line between point* B and D. 
The ongle of the plane has now been 
mirrored m perspective 



5 To finish drawing, use the perspective 
grid guidelines going to the IVP to transfer a 
few more mirrored points (E and F| Connect 
these points to create the mirrored planes. 



D 



B 
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MIRRORING ROTATED, TILTED PLANES 


Sometime* drawing! require dealing with planes *hor ho»t* a more easy to forge* when drawing Things con be sketched that are not 

complex position in spoce Three points define a plane To creole physically possible Check out M. C Eschar, he d*d il on purpose 

a rectangle, the four#* point needs to i«t on the some plane This is 





t Take a look o« ail four points of the tilted 
ond ra*Qfed plane Eoch of the points moves 
deeper into perspective Only two 2-point 
sets match up in height, but none match up 
in depth and width 



2 Take the top-front point ond mirror it 
ocross the mirror piano Use the rectongle 
duphear-on technique 



Q 




3 Extend tho tilted centerline ond cross it 
with tho expended tinted froni edge 


4 Connect the intersection point with the 
olroody mirrored tophont corner 


5. Drow o line horn the lower-front comer, 
perpendicular in perspective to the mirror 
plane Where *i intersect! the line from step 
4 u the lower front comer mirrored 




037 


Star tub*non 


now to mm 




6. Now find the mirrored l.ne on the ground 
Start in the lower front corner and extend the 
lino on the ground until »l intersects with the 
mirror plane 


7. Clip «h# line ol the correct length by 
extending the line that is perpendicular to 
the mirror plone and rune to the lower back 
edge ol the rectangle This will cross the 
mirrored directional line ond determine the 
length af the line on the ground 


8 Repeat the some technique «o find the 
upper edge direction ond length 




9 find the endpoint of the upper edge 
by extending the upper lm« in the bock 
of the construction 




11 Darken the edges ol the planes 


10 Connect the open edges You have 
mirrored o plone that was tilted ond rotated 



K 
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Practicing these constructions raitet owar«nej» of patterns in the 
environment Mirroring planet seem* like on obstroct eicercise. but 
become* very applicable at toon at you want to draw a car or a |«f 
piano There are a lot of muhiphcationt in buildings too In the photo. 


the green construction lines run through the tame points on multiple 
arches, which is a big hmesover After finishing this chapter and 
looming about mirroring curvet, take another look ot this construction 
and there will be increased understanding 
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MIRRORING 2D CURVES 

Mirroring curves gives you control over organic surfaces The base 
construction shtl relies on shorght lines and perspective control 20 
curves are by definition on o plane This plane can be filled in 3D spoce. 


Orthographic View 




FVU. define tie plane on wh<h tie 
2D curve it to bo drawn Box tie 
plane into o roc tangle and merer tiis 
rodongle m the direction you wore to 
mirror tie curve 



Technique 1 

1. Oaw o V that is mirrored by using 
tie corners of she rectangle and a 
common point on the certrW 
2 Draw a horizontal line from 
the intersection of tho curve and 
diagonal, until it cruses the 
mmorod diagonal 
3. Transfer multiple points that will 
dehne tie mrrored curve 




Technique 2 

Instead of drawing tie dogonah to 
tie comers of tie rectangle use the 
midde line that wot generated by 
tie ongnof construction 



Technique 3: 

1 In tin cose decide which poin# to 
mirror on the curve (A) 

2 Pbce o d-ogonoi through that 
poire to te centerline (B) 

3 Add 0 horizontal line from points 
CtoD 

4 Mirror the diagonal line by 
drawing a kne from B to D. 

5. Add an additional horizontal line 
from the intersection pones A to E- 


Perspective View 


* 
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Technique 4 

The rectangle duplication method 
works here, too 

1 Delme the point to mirror 

2 Drow o vetticol ond o horizontal 
line «o cteote o rectangle 

3. Duplicate the rectangle to use as 
the bote to mirror the po«ni 





All Techniques Combined: 

Here 08 methods have been 
combined to show how the points 
define the mirrored curve 

Which method should be chosen? 
P<k the technique that provides the 
most points in die most efficient way. 
and combine techniques at needed 
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MIRRORING A 2D CURVE ON A TILTED SURFACE 



I. Define tie r*hed surface 
Dvowo curve on it 


0 



2. Use ifie plone mirroring 
technique to creole the 
mitiofed plane on which 
tie mw»o»ed curve w4l v 



3 Draw a dtogond 
on both planes, so tha* 
the nearside dksgond 
intersect* the curve 



it Draw a hne in the 
perspective grid direction 
from the intersection 
point until It crosses the 
mirrored diagonal 

There are now thiee 
points for the mirrored 
curve the start point, the 
endpoint and the new 
pant |ust created 



5 Draw a line from 
the intersection of tie 
centerline of the tilted 
plane to the curve 
Transfer the information 
to the mirrored plane 



6 Repeat the previous 
step, but this time use the 
horizontal micfcfa lint to 
find the intersection with 
the curve. 

These lines can be moved 
ID wherevet the transfer 
point <s desired 
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MIRRORING 3D CURVES IN PERSPECTIVE: THE 2-CURVE COMBO 


1 Bmld o M construction of the 30 curve This is done with *><• 
2-curve combo technique on poge 089 Knowing inhere »he line is In 
ipoce is essential (or these drawings 



3 Repeat the process for *he rest of #>o points on t»c curve Mirroring some 
strategic points msleod of al pomti is an option here, bur in tho boginning 
odd enough points so that the curve con be found with confidence 


5 Once the curve is mirrorad it's time to find the footprint of the 
curve Drop in the verticals until they cross with the extended lines 
on the ground. 


\ t 


2 Start with mirroring the storting pornt of your curve. The rectangle 
is being duplicated, but skip the verncol Un# since »he vertical is no* 
essenhol to the goal Guessing the mirror poni » possible here tmee 
there is very l<ttle perspective foreshortening in the vertical line 


4 Connect the points to find the mirrorod curve and draw a smooth 
lino If on# point so©mi off, just compensate as needed 



6 Now fhoro are two mirrored curves: one 3D curve (green) and one 
flat curve (black) This technique creates a 3D volume at the same time 
it mirrors the curve. 
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CHAPTER r\! 

CREATING GRIDS 


This chopper locusts on constructing and understanding grids 

The moil commonly used per spochvos have Vanishing Points that are 
oH the page Grids help aim lines toward those Vanishing Points 

Grids come in very handy when working with complex drawings and 
multiple objects. Understanding the basket of grids is important in 
being able to decide how to use photographs or computer generated 
underlays 

When wort ng without a grid, a lot of effort is spent trying to ami lines in 
the correct direction, wtth the worst part being not knowing whether or 
not the lines were on target Having a basic grid oilevia*es this problem 
by oimmg the lines. This makes it possible to concentroSe on construction 
ond later, on design, as drawing becomes more automated 


Eventually you con stop using gr*ds for the eosy things, but for difficult 
constructions with h*nged ports, rotated demonts. and multiple views 
of the same object, a bose grid is very helpful 

Grids con bo reused often since they ore not drown on. but rather 
ploced under the drawings A grid used os an underlay should be 
as precise as possible ond it's important lo choose tho most effective 
way to creote it. based on its particular use It con be honddrarwn 
w.th a straightedge, dtawn in 20 software or generated by 30 
software Creating o process ond updating it on a regular basis is 
part of being a designer ond a problem sofver 
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PERSPECTIVE GRID TYPES 


tot'* look of a couple types of perspective grids that ore often 
encountered and that are useful for drawing It s important when 
choosing a grid to consider the purpose of the final drawing 
Some grids are better for the ideation of an environment than for 


products To moke things more complicated, it also depends on the 
user s comfort level There is no absolute right or wrong These are 
guidelines, not the law! 


1 -Point Perspective Drawings 

The 1-point perspective grid is evcellent 
for ideation ond adding perspective to a 
side-view sketch It's easy to generate and 
the perspective from left to right and up to 
down is easy to control. This makes it simple 
to transfer proportions, sinco they ore one- 
toone and |ust scale smaller when gomg 
deeper into the perspective However, it 
rs more difficult to control the depth of an 
object in this perspective The depth con 
become very shallow and the perspective 
con compress a lot as it gots closer to the 
Horizon line 


2-Poinl Perspective Drawings 



The 2poinr perspective grid it one of the moil commonly uted gridt 
Tile grid changer with the otienlotvon of the ob|«ct to the viewer 
Having on individual ob|e<t in 2-point perspective it tothet bone 
but when It comet to having two or more rotated objects on the 
tome turloce things become mote lucky A 2 point pettpective gives 


(he vew«r a good idea of the orientation in space of iho objects 
bemg shown The effect Is similar in a 3-potnt perspectrve. but the 
drawing completely increases since the verticals ore not parallel to 
one another Having the verticals perpendicular to the Horizon line 
in this perspective grid rnoket drawing much easier 
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This perspective creates the most dynorrnc views, while not being 
loo difficult to construct ond control. Of the linear perspective 
grids, the 3-poml perspective looks the most natural. This 
perspective is seen a lot in compute* gomes ond SketchUp uses 
«t too It is recommended to either estimate the convergence of 
the verticals or use o 3D progrom to create the grid Accurote 


3-Point Perspective Drawings 

construction by bond con take o lot of time compared to 
generoting it with o computer One challenge with 3-pomt linear 
perspective is ihot it looks odd when the Horizon line is crossed 
(see poge 062) To put 3 point l.neor perspective to «ts best use 
keep the Horizon line off the poge or close to the top or bottom 
edge of the drawing. 



5-Point Perspective Drawings or Curvilinear Perspective 



The S-pemt perspective grid con be seen 
when looking at hihey*le«i photography 
This grid allows for drawing above and 
below the Horizon l*ne with coverging 
vertical lines The curv>hn*a» perspective con 
be found tn mony variations and strengths 
To hove a truly curviUneor perspective, all 
vertical ond hor» 2 on!ol straight lines arch It's 
a difficult grid to generate by hand SO ill 
recommended to draw over a photograph, 
use on exishng gr»d or use 3D software to 
generate o grid. 
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PERSPECTIVE GRID CONSTRUCTION 

1 -Point Grid Construction with Vanishing Points on the Page 


Thu exercise will teoch you to create o I-point 
peripecfnr* gr«d of squares on the ground *n the 60‘ 
Cone of Vision The squores enabfo proportional 
transfers to be mode from an orthographic pton 
•nto perspective The goal lor all g»*ds it to find 
the correct convergence, and ploce squares m 
perspective upon fhot gnd 

I EstobWr the Center Vanishing Point. 6D Cone of 
Vision 45' Vanishing Pont ond Picture Ptone retotrve 
to the Station Point by applying the Imowiedge from 
the Perspective Terminology chapter 

Add o horizontal fine through the CVP, and a 
perspective plane defining three sides of a square 
(red lines) 

Draw the line of Sight from the Station Point to the 
Center Vanishing Point 


tf 

• 9 0 

—\ y 

line of Sight 
SP* 


2 Since there is an established Cone of Vis«on and 
the length of one side of a square, there is only 
one solution to finding the length of the square that 
recedes into perspective 

Draw a line horn point A to the 45 : Vanishing Point 

The diagonal shows the length of the square in 
perspective 

In this cose the 45' Vanishing Point is the Diagonal 
Vanishing Point for the 1 point perspective square 


HI 


A 


SP 


3 Now that the mif*ol square it established, use 
the rectangle multiplication technique to create a 
gnd on the ground Build the grid out only os for os 
needed for the drawing, there is no point m filling 
the poge with unnecessary squares. 

This gnd is now reody for use There is on 
automatic foreshortening with this gnd and it could 
bo used for o street product or interior The s*zc 
of the square could represent 50 feet or 5 mchei 
It's your choko 



SP 
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DIAGONAL VANISHING POINT (DVP), STATION POINT METHOD 



Top View: 

Drow o squoro Consider one corner to be the Station Point 

Drow o diogonol line from the $P through tKe oppos-tn corner, which 
piocei a diogonol at 45' to the tide* Thu diagonal has Hi own 
Vanishing Point ipecac to the rotation of tho square, which is called 
the D*ogonol Vanishing Point |DVP) There is one for overy rotation 
of the square 

To find the correct degree of the DVP. measure the ongle between the 
diogonol and the line of Sight In th»» example, the diogona! line is 
converging to the 15* VP 


Perspective View: 

Below is o square in a 30/60 perspective grid 

Draw o diagonal through two corners Wherever that line intersects die 
Horizon Lme determines the location of its DVP 
HI 


4 



Estimating the rotation degree 


—•' 


V 


r* t± 


*— 

Corner Po»m 


<4 



t- n* 


<*Y 


it 


Corner Point 


v* I* 

0* 


Dividing a square in perspective provides opportunities to create other 
rotations in addition to 4ie Diogonol Vanishing Point. Take a look at 
•he orthographic construction above The right side of the square was 
subdivided multiple times to create 1/2. 1/4 and 1/8 marks by using 
•he technique of drviding in half 


This technique's advantage is that it works in perspective os well 
When the Corner Point connects to the diagonal corners it produces 5 
rodiating lines The blue one u 0". ihe purple T rotated from the blue 
line followed by rotations of 15’, 25" and 45' 

Use tfits technique to find angles in freehand drawings at T increments, 
which is precise enough for handdrawn constructions 
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2-POINT GRID CONSTRUCTION WITH VANISHING POINTS ON THE PAGE 


Sitting up o 2*>omt gr.d with vqixvos .* very 
similor to the I point grid A 45/45 gnd it bung 
boiit in tKi* exempt ond the Center Vanishing 
Point bocomes the Chogonol Vanishing Point 


I Set up Vanishing Point* and a 60* Cone <4 
Vision vio the Station Point 

Establish three sides of a bote square |rod UnesJ 
Two parcrfM lines ore infinite and converge to the 
IVP The end cop converges to the RVP ond its 
length is dohned by the distance between the two 
parallel l*nes 


• RVP 


SP 


2 Find the size of the square by drawing o • 

diagonal that runs toword the Diogonol Vanishing 
Pomt. which for a 45/45 grid is the Censer 

Von.shing Pomt The intersection shows where to • 

draw the hne toward the 45" Right Vanishing Point • 

to complete the square 


SP 


3. Complete the gr»d by using the rectangle 
multiplication method Two gods have now been 
created in the same Cone of Vision Be aware that 
the squares on eoch of the gods ore no* die same 
size, they are just squares 
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ROTATED 2-POINT GRIDS WITH SAME-SIZED SQUARES 



Using the some size of squore fo» eoch of the 
grids will moke it possible so belter estimoie 
relotive size. This technique it bosed on the idea 
(hot a circle is drown in perspective and then o 
squore is roto*ed orovnd it 


1 Set up the perspective bosed upon the Station 
Pom* projection for a set of Vanishing Points to be 
used tor the rotohon. A I point grid and o 60/30 
are used for ihis example 


2 Choose and bu^ld o squore m the 1 point 
perspective grid as done earlier Now place an 
ellipse inside this square The rmnor axis of the 
ellipse will potflf streght down Make sure that the 
ellipse hts the squore perfectly 


3 Now expand the grid as much os needed Only 
one odditionof square was odded to tho conswuction 


A Troce the ellipse, the Cone of Vision and the 
Vanishing Points on on overlay For this technique 
to work, these elements must be traced precisely. 
If the size of the overall grid ever needs to change, 
moke sure to enlarge oil of the elements ot the 
same ratio For example, scon if into the computer 
and enlarge or reduce it as needed 
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5. Croato a square around die ellipse wiffi 
die 60/30 Vanishing Points by drawing 
a line I hart a tangent to tlie circle on the 
ground Pits will resuft in a rotated square 
that has exoctfy die same size as the one in 
die 1 point perspective 

Expand die grid as needed In dm example 
die square was multiplied only once 



6 The two grids can be combined now Line 
up die Horizon Line and the Cone of Vrsron 
precisely *n die same position These grids 
together aflow for drawing ob|ects that ate 
rotated ogams* one orv*he« on the same 
ground plane 



ML 


7 By usmg these two grids, two boxes are 
placed on the some ground plane They 
have the some footprint and he»ght W.di 
die avoibbility of samesized squares on the 
ground this becomes a quick construction 

Read the next poge to learn how the height 
of the bo* was transferred 



B Add more ovedays to find more grids 
lo rotate around die circle Moke sure that 
the Cone of Vision and Horizon line are 
matching and that eoch grid is on a different 
pioce of paper They con be slipped under 
die page »o troce over as needod 
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TRANSFERRING SCALE IN PERSPECTIVE 


Tronsfernng the height of something in perspective «t one of the In the firs* oxamplo the figure stands on flat ground. In tho second 

simplest constructions, but too often it's done poorly Never oga>nl example os the figuro is scaled bock into tho distance he stonds in o 

This section explains how to use o simple Reference Point (RP| to scale hole and then on top of a box 
o ligure from the foreground bock into the distance 



I To transfer the he*ghr of any object as it moves around on a ground 
plane in perspective draw a line from the base of the object, in the 
direction it will be moving, all the way to the Horizon bne (HI). This 
creates o Reference Pomt (RPI). 

2. Draw a line horn the height of the object to RPI 

3. Draw a vertical line anywhere Aat intersects both reference height 
»me» It will be the some height in perspective at that point 

4 To move the figure even further away repeat the above steps, 
creating RP 2 

5 To move the figure left or right just d»ow height lines poroM to the 
horizon from any figure position at all 


Standing on a box in the distance 


Standing in a hole in the distance 


1 Construe* the hegh* planes hom the top of the figure to RP I. across 
the top of the hole and through the box 

2 Decide where the figure should be standing in the top view of the 
box. and locose this poin* on the ground plane 

3 Transfer this point location straight up to the top of the box 

4 Toko the height of the figure standing on the ground pione at this 
position and transfer i* up to stonding on top of the box Since tho 
vertical lines ore parallel in this cose there is no noed to worry about 
any vertical foreshortening 


I. Find the figure's hoight direedy above the tide wall where <t 
intersects with the RPI ground line 

2 Transfer its height up from tho bottom of the holo Make »t the some 
height as the line from the ground plane fgreen lmoJ 

3 To move the figure around in the bottom of the hole just repeat the 
same steps as the above example to create RP2 The only difference 
now is that the bottom of the hole is the construction ground plane (or 
this hguro as was the top of the box for the figure standing on it Now 
go ahead and draw that marching band on the football field you've 
always wanted to do 
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THE BREWER METHOD: 

CONSTRUCTING A GRID WITH VANISHING POINTS OFF THE PAGE 


As we create drowiogs. sometimes the Vanishing PoinU or® off the 
poge Constructing o gr»d wilh the Vanishing Ponts oH the poge is 
possible without having a computer, a giant piece of paper or a 


photocopier, thanks to the Brewer Method It's named after B'fl Brewer, 
one of out teachers at Art Center College of Design who originally 
taught us this method 



2-Point Grid using 4 establishing lines - The Brewer Method 



A- 



To osrobhih a grid, four bone linos are needed 
1 Draw o vertical Ime Think of it os tho from corner of o bo* 

2, Draw two Unes that convorgo toword tho right Moke sure 4»at they 
converge off the poge Avoid porallel lines in this cose These two 
lines will establish the Right Vanishing Po-nt and the position of the 
Horizon line 

How much should the lines converge? It depends on what view is 
being created f eef free to consult a reference image or photograph 
with a desirable peripcctve and troce the lines 

3. Draw a line from the bottom of the vertical Une toward the left 
Vanishing Point 


Take a look at the s mot sketch obove A perspective was established 
wiih the four lines pioced on the page Imagine «f the lines to the right 
cross somewhere off the poge d the Right Vonishrng Point The RVP 
establishes the position of the Horizon line The HI ond the loft line 
abo would intersect somewhere oR the poge Where they intersect is 
the rr-ssmg left Voni slung Po>nt 

The goof of the next few stops is to draw a lino from point A to the left 
Vanishing Point that is oft thn poge. without extending she poge Tho 
small sketches will be kept on the bottom of ooch stop to observe the 
process showing the enbre grvd 
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4 Draw o vertical line parallel to A® existing vertical Increase the 
precision ol the drawing by keeping these lines as (or opart os possible 



+ _ - 

tnr 


5 Draw o rectangle with perfect 90" corners {red lines) slatting from 
the height of the right vertical ^ne Where the bo»om ol the rectangle 
intersects the Ime going »o the tVP [point B| draw o verhco) which 
creates point C 





- 


6 Draw a line from point A through point C until die edge of the poge 
is reached The small drawing shows that this line would eventually hit 
the left Vanishing Point 



7. Divide afl threo vertical lines evenly 

In this example they are divided into quarters, however there .j tho 
option of more subdivisions To do this, measure using a ruler or on 
equal spooog divider tool 
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Now that this perspective hai been established more grid lines are 
needed to moke this grid useful 

















8 Draw a hne from each subdrvis*an point on the canto' vertical lint 
through it* corresponding point on aoch ol the other vertical lines, 
toward the edge of the paper 



9 Extending the grKl is simple If there is room toward the lower edge 
of the page, take one gndun.t height of eoch of the verticals and odd 
rt to the bottom Connect the new point) os in step 8 



10 The last stop is lo extend oD the lines that lead to the Varwshmg 
Pom^s This creates the final grid that con be used under future drawings. 

Ik on toterno* | Thomas Ba-ing | HOW TO MAW 
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Make a few different grids that can be deployed os applicable 
Use these grds as underlays and do not draw directly on them 
This wil allow for multiple uses of eoch grid 














CREATING A GRID OF SQUARES, WITHOUT DIAGONAL VANISHING POINTS 


1 Use the grid that wen |utf created as on underlay 

2 Place (He correct eOipse into the bounding area {red lines} 

3 Close it with a «erticol tangent line (green (me) 

This creates a square »n perspective tuf matches the current 
Brewer Grid 


4 Extend the squares with the rectongie multiplication 
technique 

This mokes a vertical plane with 3 squares Any square con 
be expandod in earner the Y [heigh*] or 2 (length] direction 

These squares enable orthographic transfer and provide 
control over the drawing proportions of future objects 



5 Transfer one square to the ground plane The starting 
point and width ore oiroody provided via the vertical tqoore 

6 Ptoce on ellipse on the ground plane and cop the square 
with a tangent line, (green line) 


k 


7 Expand the god again Mirror *>e squore ocross «h« 
Xcuis (width) to moke o symmetrical god 

These grids ore the foundation of most object drawings feel 
free to moke a copy of any grid in th» book to use as on 
underlay for future drawings 
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WHEN TO USE A COMPUTER-GENERATED UNDERLAY 


Some of most sxjnificorU odvancements in penpocnve drawing are 
30 modeling programs that can aid in die basrc layout of perspective 
drawing grids and larger volumes Why not then have the computer 
do •» oil? In order to use these computer programs efficiently and 
effectively it's important to learn how to construct hand-drawn gnds 
ond volumes first. This combination of 2D ond 3D tools con be very 
powerful to create awesome drawings 

One of the most tedious ports of Uortmg o new drawing is laying out 
the perspective grid with the larger volumes blocked-in proportionally 
It's tempting to rush this step, but it is important to make the foundation 
of the drawing os occurole os possible For purely honddrown gods 
the POV often doesn’t come out exoctfy os desired or the amount o< 
convergence b off ond emulates the wrong comero lens. In that cose 
you either carry on with the wrong POV. or ston over 


A 3D computer program rs fantastic lor quickly blocking out 
proportions of the large volumes moving the POV oround, ond even 
trying different camera lenses before committing to doing section 
surfacing ond detailing However, when storting ta use these types 
of progroms. don't forget that you hove drawing skids! It's eosy »0 
get sucked into modeling more than is needed ond to get corned 
away oddmg details or more complex forms that would be faster 
and easier just to draw Hours con be spent messing around on the 
computer when oil thal was reofty needed was one good 3/4 view 
ta get started 

like anything, using a new tool takes practice The examples on die 
following pages were done by tome of our former students at An Center 
College of Design AM ol these artists ore now working professionals 



Above is o cityscape undedcy modeled and rendered in MOOO 
The total t>me to model ond render this imoge was 30 minutes, so 
the production advantages of working this way to get started ore 
immediately evident On the facing page (tap), Mark Costanon bu>h 
a 3D underlay of an interior scene lit SketchUp. which is probably 
the simplest and loost expensive of tho 3D modeling and rendering 
programs with enough features to make it wordi while to learn and 
use Below is what he drew ovor the top of that underlay This is a 
great example of modoling just enough of whof »s needed ta establish 


a POV. proportions and a perspective gr»d before lumping into the 
final drawing The amount of detoil in tho hand drawing, along with 
the varying line weights used ta occentuato the overlapping objects 
in the seen# and their respective silhouettes, mokes this drawing 
more visually appealing thon had the top >mage been finished only 
in the computer 

V.ow more of Mark's hne work at: 

http //morkcastononportfolio Uogspot com 
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RutJam Hasooov built the SVetchtlp 
model to the r<ghf ond then d>d the 
overlay drawing below Again, only 
o minimum amount of computer 
modeling wos needed to rough out 
the vcene before fetching over 
the top of it When drawing over a 
computer underlay, it's easy to extend 
the guidelines from the underlay 
information and reposition elements 
os well os odd new ones. By varying 
the Ime weight, Ruitom d*d a great pb 
of helping the eye better understand 
the vhopet »n the scene 



View more of Rustom's mce work a»: 
http://ca»gocollec*»ve ccm/rustomhosonov 
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OTHER BENEFITS AND WAYS TO USE AN UNDERLAY 



When really getting into drawing from your .mogmor.on, espeooVy 
once you ore o professional devgner. a big port of that job is to 
provide endKets vonotionj that vuuolfy >ofve the some problem 
and that means lots of sketches In this series, John Park mokes #iis 
repetition a litHe ooihk by copying or printing o very light version 
of port of his original drawing, then sketching over ooch one and 


working up d-Herent oesthetic opnons The lines of the original ore so 
light compared to the newer, heavier line work that they don't disfroci 
from understanding the new concepts 

View more of John s hondy work at 
http://www • ported blogspot com 
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NOT ALL PERSPECTIVE GRIDS ARE CREATED EQUAL 


You might wonder obout iiod'Ny»ol drawing becoming obsolete with 
tho populority ond eove of using 30 programs The answer is not 
straightforward In the worlds of architecture, industrial design, and 
entertainment, it's true that the most progressive development Seams 
are utilizing a large dose of 30 tools So model their objects and 
environments instead of drawing everything by hand, but the best 
use of these computer generated renderings and how they are set up 
relies on having a deep knowledge of perspective drawing Having 
strong perspective-drawing skills opens up the many ways these types 
of renderings con be used looking aheod. all designers will need 
to hove some 30 composer model-ng ond rendering ability, and the 
nature of how »odir*onol medio sketches are used will continue la 
morph ond be obslrocted ond blended into o hybrid pipeline of digital 
and trodihonal skid sets 

looking at the images on these poges. there ore two poirs of scenes 
The first imoge in each pair wos rendered m MOOO with the comero 
set so an 18mm Ions with no distortion, ond a 90* held of view The 
second imoge in each pa-r wos rendered with o 0 I lens distortion 
You con see dearly what happens to the perspective grids m each 
case The straight-line perspective grids with no lens distortion ore 
typical in videogame environments and 3D programs that don’t Save 
a lenvdistortion option What the computer programs do is look at 
how much of the scene is above or below the Horizon line and then 



Ivwai pwipwtn* toned ccmncuh n» (Sq<*> wdoopon* ir*.«un»*m 


Note how even with the Horizon bne dose to *ie career of she imoge. the 
sky his o slight majority of *ie home versus the ground This skews the 
convergence of the vertical line so above *ie horizon, making the vertical 
lines that continue below the horizon line diverge** To add an object tike 
an airplane or a character in the foreground below he horizon, usmg hn 
type of distorted perspective grid would look odd when viewed by itself 
bu» acceptable m relation to the surrounding scene 
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oil verhcol lines converge »o o Vanishing Pomi located on the wde that 
is bemg shown the most This n a weird distortion, and the only place 
you'll ever see this effect is inside digital environments 

In red Me. when looking at a physical building projecting into the 
iky, the vortical lines converge to o Vanishing Point high in the sky. 
and the same building’s vertical lines cross below the Horizon line 
and converge to a VP for below This is dearly not tho case in the 
videogame examples In order for vertical lines to converge above 
and below the Horizon line, lens distortion must be added This lens 
distortion bends the appearance of the lines ond creates Curvilinear 
perspective grids 

Why does this manor? if the goal is to draw on environment that has 
o more natuvoi feel and more closely matches what Is observed in 
photogrophs ond with the noked eye. then o curvilinear grid would 
be used But if the goal is to design gome environments, a fcneor grid 
is needed A good grasp of perspectivedrowmg fundamentals oBowi 
for use of e*rher grid os on underlay, then o progrom like Photoshop 
con be used to odd deiofc in porspoenvo If strong drawing skills 
ore locking, this forces everything to be creoned in the 3D modeling 
program with many possible errors So the blending of 3D modeling 
rendering, and then 2D drawing and painting over the top of these 
types of computer-generated -mages is currently the mod productive 
way to work professionally 



CwvtStw* p found woec u wwenty •« pkctc^uphmi imuvn w n 


With comeroftns distortion applied, as above. +ie horizon line has bent a 
little due id the fad that it «s not exactly located at the center of the frame 
If it were e»oc#y centered H would remain straight and horizontal The 
reverse bend is happening in the imoge on the being page for the same 
reason, but with a skew in that image to show mostly the ground instead 
of the sky Abo note that the verted Imes in it converge above ond below 
the horizon kne, os expected 
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The comple**ty of sketching w>th o curvillneot grid. ond the diverging 
vertical line* problem of the videogame grid. is the reoson to draw 
with 1 - and 2-point perspective grids with simplified vertical lines that 
are trufy vertical, even though both of these e*omp*es show thar's not 
the cose When the entire frame is filled w<th the environment below 
the horizon or above «t. use a 3-point perspective grid I - and 2-pomf 
perspective grids ore really simplif»cot>ons of perspective drawing that 


have a lot of limitations and th«hr own distortion pcobloms Howaver, 
they ore ampler so draw and they work well enough, so they are 
the default grids for doing production work where speed is more 
important than true accuracy The entire design seam also understands 
that these simplified grids oro not exocity true Sol* fc but rather a kind 
of designer shorthand in creating the iBusion of 3D perspective space 
on a flat surface 
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The 3-pomt perspective grid for the above sketch a vmilor to what 
would be generated by a 3D computer program From this POV it 
is very near to what would be observed in reality, without needing 
to odd curvilinear perspective So for this kind of view, a computer 
generated perspective grid works gieatl 

The sketch on the cppoule page (bottom) shows the influence of a 
perspective grid that came from a computer program, which ts exactly 
who! our forme* student Roy Sanfua wanted for this interior spoce 


he was designing for the digital world It would leel odd to add 
o foreground object to this scene because the vertical lines would 
diverge below the Horizon Line In that cose, il would be ochnted 
to use a I or 2-pornl perspective grid so the vertical lines could be 
drown perpendicular (90°) to the Horizon Line Drawing in perspective 
•s never exactly perfect ond trodeoffs will be encountered, so with 
on increased knowledge of these pros ond com you con moke the 
appropriate decisions m your own work. 
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Cutaway View 

THe drawing to the lelt u on excellent example of a cutaway 
view, an informative type of perspective drawing used to 
communicate one's deign to others Pori of the foreground 
surface is literally cut away to expose what is behind or beneath 
it As on example, Roy has cut away the roofing to expose 
the homework of the structore, and he has abo cut away part 
of the roof and interior wall to reveal the arrangement of the 
fur rushirvgs and expose more of the rooms* intersors These 
types of drawings provide a lot of bong for the effort as they 
communicate many things at once. 


View more of Roy’s great work at 
http //rsonfuo blog spot com 
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Draft views, also called orthogonal views, show on obieci without 
perspective 8y geiting rid of the peispecfive convergence, dimensions 
con be added to (he drawing that make it possible to build it to any 
size The goal here is the accuracy of dimensional information Both 
of these draft views are of the enact same ship, m lop view and in side 
view It's often a greot idea »o draw draft views of an object before 
attempting to sketch it m perspective Sketching a single draft view is 
much easier thon doing It m perspective, but it's also easy to diaw 
things in a draft view that will cause problems when eying to translate 
the forms mso the other views and ultimately into perspective It's 
easier to concentrate on design when not worrying about perspective 
but the disadvantage is thot once the draft view is finished, there is 
only one view of the object 


Serf* pg*i drawn toy Roy Sorfen 
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The scole of the object maV.es no difference and any wze object con be 
drawn accurately using the same bawc perspectivedrawing principles. 
Always sto*t with a good set of guidelines. Use section lines to figure 
out the surfaces and silhouettes of the objects in the drawing When 
constructions are rushed and guidelines not used, drawings become 
looser and less accurate This is fine for quick sketches, but when a 
more precise drawing is required. |ust remember to take a deep breath 
and be patient while you work through the construction process. 


The odvontoge of sketching a perspective view of an object is 
that all of the draft v«ews ore octuolly being drawn, influencing 
design and form simultaneously Here Roy has focused on 
sketching certain areas of the ship from a variety of different 
perspectives AH of the steps to do these drawings are the 
same Start with building o good perspective grid, then work 
on the bigger surfaces, ond odd the smaller objects Iasi 
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ASSEMBLY AND EXPLODED VIEWS 


Assembly and exploded views communicate how thi ngs go together 
These con be very speed* The drowing on this page shows o 
POV that communicotes o lot obovt the ossembfy ond orrongement 
of rhe props and furnishings in o scene Accompanying this 
informative assembly drawing ore rwo droit views of the some 
main objecl with the cage highlighted with color and a gropfwc 
explain mg the planned movement of the coge 

Good exploded views like the drowmgs »o the right are oble to 
communica*e without notes ond arrows, much like the informative 
drawings in IKEA assembly directions. The POV is chosen not with 
an eye toward drama or moking us feel like we ore in the scene 
but purely for the best way to communicate How the objects ore 
mode, assembled or orronged If done well, these drawings ore 
worth more than a thousond words m any language looking at 
Roy’s line work, notice how inside each drawing he vanod the 
line weight to help the viewer understand the smaller overtopping 
elements of eoch object 


pogn iWon by Rer 

Also notice the backgrounds thot Roy odded which make the 
silhouettes of the ob|#cts pop out o littio more thon they would hove 
if they hod just remained on white paper To add a background, 
either make a copy of the originoi drowing ond use markers to 
block «n the value and color of tho background or scan the original 
ond do the same thing in a computer program like Skeichbook Pro. 
Pointer or Photoshop 

To construct on oxpioded v*ow. start by drawing the ob|tc» in its 
assembled position ond then do on overlay using tracing paper 
while you move ond slide the exploding parts by using perspective 
guidelines Generally the exploded parts should not move 
diagonolly, insteod move the ports linearly in the perspective 
Move the bigger pieces first and then explode off the smaller parts 
from these larger ones like the drawing opposite (top) Use overlaps 
and strong outlining work to help communicate the relationships of 
the floating parts to eoch other It's not uncommon to end up with 
lots of layers of tracing paper overlays of the various ports when 
composing these drawings 
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CHAPTER nr 

ELLIPSES AND ROTATIONS 22 


Ellipses are simply circles in perspective The occurocy of a ellipse 
can moke or break a drawing so this entire chapter is dedicated to 
learning how So draw them properly 

Drawing ellipses is the basis for Kinging Baps, rotating ob|ects and 
constructing spiral itoircases. Bat best ol oH. drawing ellipses helps 


to generate excellent perspective grids based on perfect sqoores 
multiptied in ony direction The ability to ploce a heehond-sketched 
e4ip$e on any minor axis is the primory ski# needed before moving 
into this chapter 

Review this sktl, and how to proctice W, m Chapter 1 
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ELLIPSE BASICS AND TERMINOLOGY 

Ellipse anatomy 

The miiw oxa w the moil important line in the construction of circles <n 
perspective An ellipse has a minor and a major axis The minor axis 
divides the ellipse m half across its narrowest dimension and the major 
axis divides the ellipse in half across its longest dimension 



Ignore the major axis 

The minor axis always intersects the center of any foreshortened 
square drawn around it The mofor axis almost never intersects the 
center of a foreshortened square drown orovnd «t For this reason, the 
major axis is of no help when placing an ollipse into perspective ond 
con be ignored 



Minor Axis 


The minor axis is key 

Th* minor a«i» hos onoahor .mpononi perspective-drawing leo»ure 
* olwoy* point* 10 lie Vonuhing Poinl dial b perpend-cutar lo die 
ellipse'* nxloce being Reached Tbn moles die minor oxn like die a vie 
of o wheel. 






Ellipse degrees 

The degree of on e&pse is the measure of the 
ongle of the line of Sight into the surfoce of 
the ellipse To better understand the dogree, 
imogme looking straight aheod at a row of 
circles on the ground, with your bne of Sight 
parallel to fhe ground plane The deg*oes of 
the ellipses as they move toward the Horizon 
line will be less than those directly below 
your lent A 0’ ellipse would be on the 
Horizon line A 90' ellipse is a perfect circle 
directly below The other degrees ore found 
tn between 
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PLACING A CIRCLE IN PERSPECTIVE OR DRAWING ELLIPSES 





Placing ellipses on surfaces 

With the knowledge that the minor axis is ocfuolly o 3D element of tho 
ellipse, we ore ready lo ploce circles on surfaces in perspective Romember 
that the minor axis is like the steering column to the ellipse's steering wheel, 
they ore perpendicular to one another 

THE MINOR AXIS IS ALWAYS PERPENDICULAR TO THE SURFACE ON 
WHICH THE CIRCLE WILL BE PLACED!" 

1 Define o vert»col surface upon which »o draw the circle *n perspective 
Draw o line that is perpendicular to this surface. This Ime will be the minor 
axis of the eilpse 

2 Draw on ellipse oround the minor amt and estimate the degree of ellipse 
Then, draw a bounding box oround the loose el*ps* The bounding box tests 
if the correct degree of the ellipse was drown 

3 The sde view of the circle on the surface shows tho conditions that need 
to be met to find the correct degree of ellipse There is only one circle thol 
will fit between all these fines Here are the conditions thot the cede ond the 
ellipse need to hrffiM 

The circle touches the left vertical fine halfway. |cyon point) 

- The cirde touches the upper ond lower line at points that are vertically 
aligned, [magenta points) 

The circle touches the closing vertical line at the halfway point os well 
Connecting the front ond bock points creates a parallel line to the upper ond 
lower borders, [cyan l.n«| All three lines shore the some vanishing po*m 

4 Let's try this* Draw a light ellipse and check »f it meets oil conditions 
Should it not meet ol conditions od|ust tho degree of the ellipse to become 
larger or smoftcr until all conditions aro met Then cieon up the drawing with 
an ellipse guide 



Degree too small 

Always ensure that the m*nor axis is correct 
This a the condition that mull be met before 
checking the other requirements The ver%coi 
m«dpoint a not met |cyon point) ond the 
touching pouiH ore rvo» vertically aligned The 
ellipse degree needs to be increased Sketch 
o larger degree efl«pt* 


Degree foe big 

The touching points ore not vertically 
aligned The ellipse degree needs to be 
decreased Sketch a smaller degree ellipse 


Degree correct 

All conditions ore met Closing off the bock 
with the vertical line defines the bock vertical 
halfway pom* Connecting the two halfway 
points creates a (cyan) line that points to 
the correct Vanishing Point Take the ellipse 
guide ond dean up the ellipse* 
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CREATING A CUBE USING ELLIPSES 


TVvs tochrvque ovww ihcft you ore prohcont <* on oftpw and thon 

dawing a perspective square around 4 fVactco over a grd uml you aro 
comfcxtable wdi ho tochruqu© let's draw same cubes 


Now you know how to ploce aides m perspecsve. as efcptev it become 
possible to create cubes m perspective Tin n vary useful kx boOi creating 
grid* and dbo coriratng the proportion* of objects in perspective 



1 Dchnc the he»ghf and the front comer 
ol the cube over a perspective grid This 
establishes die minor axis Vanishing Points 
for the eOtpses 


OFFSETTING ELLIPSES 


2 Ploce an ellipse on each side tangent 
to the corner Moke sure to use the correct 
minor am while drawing each ellipse and 
then adjust the degree and vie to meet 
all conditions Ellipse guides don't always 
hove the perfect size or degree so some 
compensation for this might be requited 


3. Add vertical lines tangent to Oie ellipses 
to define the proportions of o cube Add the 
top surface by (olowmg the perspective grid 
defined by Ihe previous lines 


Offsetting e&pset to create more com pie* assemblies becomes o lot 
easer once the locohon of the ellipses minor axis n known 

Use on ellipse guide to modify the size of fat ellipse while keeping the 
dogree the same, os long os these smaller and larger ellipses are kept 
rather close together along the minor ax.s When moving for along the 
minor axis Into deeper perspective remember to change the degree 
as well hist redraw a defining perspective square to doublecheck the 
degree, as was explained on page 073 



When drawing cars, make sure to know wh<h way the wheels ore 
turned If they are aligned stro>ght-oheod ihe minor axis of the wheel 
vnH match the gnd of the car body 'Mill However, if ihe wheels are 
turned the correct minor axis relative to ihe cor body must be found 
before drawing the elipses 

Always remember that drawing oK*pses properly requires only two 
th.ngs, in this order: \) a correct minor axis, followed by 2| the corroct 
degree If the minor axis is not correct no amount of adjustment to the 
degree will ever make ihe ellipse look right 
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HINGING AND ROTATING FLAPS AND DOORS 




Hinging and rotating elements are possible once elipses coo be ocaxate*y 
fetched >n perspective TTiese drawings onr shown *n row form, without 
deon-up, so that the construction ol the rotations is obvious 

Oeen lines 

The m*K>f a*ev which ore ihe hinges in ihe drawing are marked «n 
green For each rotation. Find #w hinge ihot turns the object Ellipses are 
drawn upon those hinges to cab date tie rotated dimensions of the Raps 


Blue lines 

Entee construction grids con be rotated and redrawn by rotating 01 many 
points os o»e needed to help redow the rotated surfaces This bo bii more 
dAcdt than |wst rotating the Rop* of a bo* but it's tie some constructed 
technique relying on tie use ol accurately drawn ellipses 

Red lines: 

The paths ol tie actual points hat rotate m the drawings are marked in 
red Sometimes these construction ellipses are not hilly drawn since the 
entire efipse .»usually not needed to hdp construct the rotation Be m-ndfal 
when drawing by hand that these are still guesses, and con always be 
cleaned up wti an overfay 
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SUBDIVIDING ELLIPSES 

Being able to subdivide an ellipse wil Kelp wrih drawing things like 
spiral staircases, equally spoced links on a tank head hour positions 
on o dock face, or teeth around a gear 

Keep your pencil ond precision sharp to get the best results 


I Set up the eS.pte in perspective wh<h is to be subdivided Take the 
vertical height of the ellipse and extend it to the side Close the hnes 
with a haHcirde 


2 Add subdivision lines storting at the center of the semi-cirde by 
using o protroctor In this exomple the circle is divided *nto 22 5* 
increments Here, only o quorter-cirdo is subdivided, but feel free to 
odd more increments os needed 


3 Draw horizontal, parallel lines through the intersection points of the 
circle over to the vertical line of the ellipse At each of these points on 
the vertical line tangent to the ellipse extend the lines into perspective 
Make sure tho» these lines converge to the proper Vanishing Point 


4 Mark the intersection points of the poroW lines ond the ellipse 
Connect tho 'ntorseclion points of the ellipse through the center of the 
ellipse ond continue them to the tower half 
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Spirals 

To create a spiral, Uie a spiralstaircase use the subdivision of ellipses 
A spiral staircase has even “pie slices' for the stair tieods that are 
positioned of the some height increments to eoch other Let's toe Me 
one thing at a time. 



I First, subdivide the ellipse into the number of steps desired The 
same subdividing technique is being used, but this hme the ellipse is 
on the ground Therefore, use the horizontal width ime tangent to the 
ellipse instead of the vertical height line 


2 Now, prepare to lift the stairs Eoch step wifl have a level surface, 
but eoch of »ti three corners are at deferent perspective depths To 
construct this, mart lines that will help to hnd the correct height in 
perspective depth First, mart the height of the steps in the center of the 
staircase Then, transfer this height to the side |red Ues), out of the way 
of the construction Next, draw a verhcol line ond mark the intersection 
points Fmoiy to extend the transferred height into perspective, odd 
paroflet lines tha* converge toward the Vanishing Point 



3. Build the first step by drawing two vertical lines 
on the ellipse intersection points (green lines) To 
find the correct height for the fust stair, draw two 
Imei to the left porallel to the Horizon Line until they 
•ntersect the height scale Next draw vertically up 
to the next height line ond then draw two parole! 
lines bock to the stair verhcols (cyan ond blue 
Imes). The correct height for the stair in perspective 
has been found' The completed first stop surfoce »» 
shaded orange 


4 Continue this construction process for eoch step 
This is the best woy to draw a spiral staircase by 
hand. Sure, it requires more time ond energy than 
using o 3D modeling progrom, ond eventually o 
3Dgenerated underlay con be used for rise bone 
perspective god, kx* knowing this technique will 
be helpful when it comes time to honddrow details 
over a 3D underlay 
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SHORTCUTS TO DIVIDING ELLIPSES 

5-spoke wheel construction subdivision 



Ample lime u not olwayi ovoiloble lo create a fuK ellipse subdivision 
coviiliudion So beie'i a quick way 10 calculate tbe plocemenl aI 
the spokes on o 5-spoke wheel lot example, by finding a repeating 
proportion first, divide the upper holl of o vertical centeAne inso 
thirds, ond itie lower half of this line Into quarters. Next draw o 


Tread subdivision cheat 


horizontal (me m perspective through the lower third point of 
uppe* half ond the lower quortor point of the lower half to crooto 
interjection with the eCtpse This provides the endpoints for ooch of 
spokes Then, to locoto the portion of eoch spoke at the hub. in order 
to create the offset wheel center, repeat the some steps on the tmoflor 
ellipse locotod there. 


— r 





An e&pte was precisely divided m the earlier construction, but sometimes 
ofi that is required is to ge* the general look of the foreshortening of tho 
spaces os they wrap around the ellipse The perspective need not be 
tochnicaBy correct, bi/t it g^vet the basic visual result desired 


To do this, extend the m»nor axis with a parallel construction and 
subdivide from there mstood of uvng tho vortical line This saves work, 
since the linos don’t hove to be turned bock into perspoctrve This can 
be very helpful when speed is of the essence ond «t’s not such an 
important detail that it needs to bo technically correct in o quick sketch 
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PLACING A CIRCLE ON A SLOPED SURFACE 




The some technique wort* for the wheel* of 
this oircroft The construction ol the axles are 
the minor axes of the eLpses 


1. To pfoce on ellipse on a sloped surface 
in perspective, the minor ox<s relative to 
the iloped surface needs to be determined 
To do this, first draw on ellipse around the 
(green) edge of the box The sue does not 
matter but ensure »hot oU ellipse conditions 
are met Next, quarter the crtcle by adding 
a verticol line, and o honzon*ol line, in 
perspective, going to the lVP Observe how 
much the sloped surface angle has rotated 
from vertical (shoded blue) Now look at 
the ellipse’s horizontal line and estimate the 
some omount of rotahon (shoded orange) 
This determines the angle of the minor oxis 
for any ellipse drown on the sloped surface 


2 The minor axis line (g«een) is perpend<ulor 
to the surface Draw a light ellipse around 
the minor axis taking your best guess at to 
what its degree should be 


3. To check the degree of the ellipse, draw 
three sides of o bounding box, matching 
the perspective grid of the sloped surface 
If the ellipse's tangency points intersect 
properly, then the degree of the sketched 
ellipse is correct 
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CHAPTER C\f 

WORKING WITH VOLUME 22 


H you ore moil interested in drawing difficub sy-mmetncal forms 
accurately in perspective, then this it the key chapter to study in rhu 
booh This chapter will break down and explain all of the most used 
and helpful construction techniques we know of to increase knowledge 
pogeby-poge until at the end of this chopter almost ony form can be 
accurately drown m perspective We hove observed with our students 
over the years that by tockimg one facet of vofumebuilding at o time 
and only moving onto the next level of complexity after eoch previous 
lesson wos mastered. #ieir understanding of formbmlding from then 
.moginations wos greotfy improved All of the knowledge gamed so 
lor in this book w.ll be used so, >f sorter steps were skipped, this 
chapter may quickly become frustrating Don’t despair ond throw 
this book ocross the room! Take a deep breoth, pause, turn bock to 
the section where more study <s needed ond rev»ew it ogam, having 
gained msight of how important the early basic exercises ore to 
success in this chapter 


At the center of accurately drawing volumes in perspective is an 
understanding of 'drafting* which is the skid of drawing the some 
ob|ect from multiple views without any perspective convergence 
This might seem counterintuitive, but the way we ore going to I eoch 
you to draw is very much like drafting multiple views of an object 
simultaneously m perspective Token step-by step this method con 
become second nature in your drawing. After rfie ability to think up 
forms in a droft view is mastered, we will work in perspective ond start 
to build out the form using sections, drawing on the X, Y and Z planes 
os defined by the perspective grids ond guidelines The occurocy of 
your curved surfoce volumes wtH be direcify influenced by your obility 
to draw straight lines and to plot points using those straight lines 

X YZ section drawing is the core skill necessary to master drawing 
complex volumes, such os the vehicles in later chapters Drawing 
different forms requires a liftlo deductuvo reasoning os to the best ploce 
to put the sections, but a lot of this knowledge will come from proctice 
When defining the surfaces of a volume in perspective, they con oH 
be drawn more easily by using section lines. Now let's loarn bow to 
draw the foundations of all objocts 
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PLANNING BEFORE PERSPECTIVE 


The type oi section drawing »Kol is going to bo tough! »n thr» chapter 
con bo done quickly in irntiol loose sketches but it con olso bo done 
vory pf ecisety which is much more okm to model building thon 
ittustronvo drawing, Fo t this reoson it is o good idoo to develop o 
plon by skotching sovorol simplor wows boforo jumping into elaborate 
perspective construction drowings This •» the 'divide and conquor' 
approach wheroby isolating specific aspects of an original idea and 


focusing on developing thorn using simplor drawing technique* saves 
timo ond loads to a stTongor design beforo jumping into perspective 
drewmg Whatever you mag^ne the most clearly, draw «t in a simple 
draft view, whether it’s o side, top or front view Doing tfiht first will 
help ostoblish the overall proportions without having So worry about 
things like foreshortening Here are few loose sketches illustrating 
this approach. 
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Non* of these concepts for b.kn helmets ond 
motorcycles were drawn in perspective, but 
o lot of design work was still accomplished 
When communicating with engineer* Of 
3D modotcn tosked with building your 
designs. those oro the kind of drawings 
they would most likely prefer to review 
Having no perspective convergence, these 
drawings ore commonly called draft views 
or 'orthos" (short for orthogonal views or 
- orthographic views) 
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ORTHOGRAPHIC VIEWS, A.K.A. ORTHOGONAL VIEWS OR DRAFT VIEWS 


Orthographic wcwj of on object are seen from only one side without 
any perspective convergence It's eosy to odd dimensions and moke 
measurements on these types of images or drawings For this reason 
they ore often the types of drawings used by anyone building an object 

As shown below in the four views of the yellow cor. the top. rear 
and s*de views ore those from wh<h measurements can be mode 
However, it is the ^ perspective v«ew that does the best job of 
communicating what the cor will look like when built This is why *t is 
important to be able to do bodi types of drawings occurotely Since if 
rs simpler to draw on object in on orthographic view, or “draft" view 
as they ore oho called, this is a good ploce *> start the transition .nto 
perspective drawing 

One of the most important underlying techn^yes we use over ond 
over 09 am to help draw accurately in penpectrve 11 to think about 
the ortho views being projected onio X. Y and Z planes determined 
by a perspective grid, By simplifying this technique of drawing in 
perspective by focusing on one plane ot o time. 0 much more occurote 
and complex perspective drawing of on object can be created 



TOP VIEW 





REAR VIEW 


SO€ VIEW 


TOP VIEW 


3/4 VIEW 
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TRANSFERRING A SIDE VIEW INTO PERSPECTIVE 



1. Create o bounding rectangle thof con b« divided evenly into 
squores The example on the left i-de of the poge n deemed by a 
rectangle measuring I * 4 The one on (Ke right uses a rectangle that 
is 2 x 3 Within the rectangle, chow a simple shape *n s*de v-ew 
Conversely, you con chaw she shape and then the rectangle, but the 
rectangle must always diwde evenly into squares 




3 Create a bounding rectangle in perspective with the some 
proportions as the side view Use any of the techniques olreody 
presented to do this The bounding rectangles con be mode either 
»n a computer program or by hand by multiplying a square in 
perspective. Getting this first step correct will mole all the difference 
m the occurocy of the sketched shape (ft perspective 


2 Add more lines to create more intersection points Try extending 
the shorter sections of the shape to see where they would intersect the 
bounding rectangle These con be a huge help when lightly added to 
the perspective planes and then used so sketch in the finished sections 
Extreme foreshortening con be very difficult to predict, so creating 
more reference points mokes it easier 

OK, it's tun# so transfer this simple side wew into perspective 


4 look for alignments ond • user section points on the draft mew 
that correspond So sinulot points on the petspecitve view took for 
intersections where the shape's lines cross the Unes of the perspective- 
grid rectangles After morkmg these simple alignments, odd even more 
reference lines to both views Th«s makes it eosier to locate even more 
po*nt$ which facilitates drawing the draft view properly foreshortened 
m perspective 

The mos» important lesson here is that anything you drow in a drah 
v»ew con of so be drown m perspective, once there is a bounding 
rectangle drawn over o precise perspective g»»d. 




















PUTTING IT ALL TOGETHER: X-Y-Z SECTION DRAWING 


When drow»ng sections »o define the volume of on object. «mogir*e volumes become more defined w><h eoch additional section The 
doing on orthogrophic view but on a foreshortened perspective plone volume .»basicoHy being built from the .nude out 
By draw.ng these ortKo views on one perspective plane ot time the 



I. Start with a V plone to define the centerline of tKe form Draw the 2 Define a flat plane lb at the volume will be sitting on by odding some 

devrod centerline on this construction plone Remember only focus on perspective guidelines going to tKe left Vonishmg Point (IVP) locate 

the silhouette of the side view of tKe form on this f»rst plane these gutdebnes at the intersection of the vertical guidelines and the 

bottom of the centerline Determine the width of the top view by odding 
guidelines going to the Right Vanishing Po«nf (RVP) Mirror the width 
and then draw the top view on the Z plane, (blue Ime] The lines on the 
Z plane going to the IVP will be the location ol the X sections 



• 

3 Mirror the tap view »o the for side of the Z plone This could hove 
been drawn first and then mirrored to the neorvde, it motes no 
difference. Usually its drawn on whatever side of the form con be 
v.suolized more easily. The diagonal mirroring method was used at 
*ie front of the form and the rectangle method ot the bock. Po»ms A 
ond B were oppro*-moted by referencing the outside of the bounding 
rectangle of the top view 


4 Sketch o hne of the mirrored top view as occurotely os possible 
through the reference points thot hove been mirrored (Wue linej Don't 
trust the occurocy of the mirrored points to o fault, meaning that .f the 
hirst half of the top view is o smooth line without any kinks in it. then 
the mirrored line should also be o nice smooth curve. Since this is o 
hond-drawn sketch, the mirrored reference points might be slightly off. 
so keep that »n mind when drawing die mirrored line 
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5. Bockt«ockir>g for one moment When the fop view was drown in 
Slop 2, the only constraint was that it hod to line up and intersect 
the centerline at the front and bock where the centerline sot on the 2 
plane Aside from intersecting the cenieriine at these points the top 
view con be any shape at all It con even extend post the length of the 
side v»ew but it has to return back to match the centeHine length where 
it touches the 2 plane Now it is time for the lost step in the section 
drowing before outlining the silhouette of the votgmo Add X sections 
at any of the socfion locations defined by the perspective guideline* 
crossing the V and 2 planes (blue lines) They con be sketched on 
either side of the centerline; just sketch one half for now 


6. Just os the 2 plane hod to intersect the Y plane centerline at the 
front ond bock where it touched the 2 plane, the X sections also have 
constraints They can be any shape but they must intersect the Y and 2 
planes at eoch end os defined by the perspective guidelines going to 
the IVP on the 2 plane, and by the verticals on the Y plane [ceded in 
red) tvery X section added hos this some constraint and relationship 
to the Y and 2 plane lines that have already been drown tf the X 
sections hod been drown first, then the Y and 2 sections would be 
constrained to the X sections, but it's much easier to make, smooth 
forms by drowing the longer sections first, which in this cose are side 
and top views. Above, the diagonal method wo* used to aid in the 
mirroring of tho X sections 




7 Add and mirror the remaining X sections The light green lutes 
gomg to the IVP were used to transfer reference points from where the 
diogonoh intersected the X sec non lines Always look for the easiest 
perspective construction possible using the lines that ore alreody in 
your drawing This keeps the number of lines to o minimum, resulting 
in a cleaner construction drawing 


8 The X-Y-2 shop* comes together with the drawing of die lost line - 
the silhouette line The silhouette line of an object is very important 
as it is usually the strongest line with the most contrast and width, 
conveying the overall form of tho object For this example, draw a 
(me that touches tangent to all of the section lines and defines the 
outermost shape of the volume. Above, the silhouette starts os the top 
view, goes up to touch tangent to the first section, then the next ond 
the next, until it becomes the lost X section at die right before returning 
to the top view ogam. 
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3 Mirror 'He X sections over »o tHe other side. Hero, the d* 09000 ! 
method is used ogoin The steps ond constraints ore exoctfy the same 
os on »he previous pages, except now the drawing of the X ond Y 
sections are inverted 


4 THe silhouette oI the extended form con now be drown with more 
confidence When drawing the silhouette, look corefufty ot the section 
lines that ore contributing to d See that the for side of this silhouette 
needs to bulge out a bit after it crosses the centerline duo »o the 
squarish influence of the first X section on the far side. 


EXTENDING THE SECTIONS 


A useful way »o think about these types of section drawings is that 
they are 'working drawings* and can be endlessly massaged and 
modified utfo new forms They are much more about building volumes, 
like in a physical or digital model, and much less about making nice 


itlvstrohoni. To moke a nicer looking illustrative drawing, on overlay of 
tho working drawing con bo mode They don’t take long and there is 
an example at the end of the o«rp!anodrowing chapter on poge 151 
Now let's take the bit example ond modify it to expand its volume 


iS 

1 Extend the grid by drawing a few perspective guidelines Igroen 
lines), then draw the extended centerline for any shape desired 
The only constraint is thot It must intersect the original centerline ot 
the front and bock where it touches the Z plane 


IS i. 

7 Extend the X section lines into ony shape, but they must end ot the 
new centerline of the lower half of the form 


■0W 




















2-CURVE COMBO 



\ 2 -curve combination! in perspective ore some of the moil 

commonly found features on of) sorb of objects since so many objects 
ore symmetrical. 5ton with o perspective 91 »d ond o centerline The 
foreshortened width of ihe Z plone was already done m the grid used 
here os on underlay 



So intersect these verticals, thereby creating reference points used to 
help draw the combination line of the two curves. 



5 Mirror the 2-curve combo line over to the other tide A few 
rectangles were used to find some reference points and the rest were 
guessed of by referencing the top-view, Z-plane bounding rectangle 





2. Sketch the top view of one hofif (blue line) and oxtend vertical 
construction lines where the X sections cross the top-view tine 




6 . After plotting the mirrored reference points, draw the mirrored 
curve look ot how different the mirrored curve looks compared to the 
neorsxfe curve This is why if is important to mostei this construction! 




CUTTING VOLUMES 


Cutting boWt oof of volumes use* the previous sec ttoodr owing orflo onother is by using section lines ond then looking at where they 

sochmquo* This is because the oos**t way to project one shape intersect to locoto points fhol can be used to draw the resulting edgo 



I Draw a grid with a vertical plane ond a 
horizontal plane 


2. Draw a basic rectangular plane (red 
line*} with two angled X sections (blue line*) 


3 Connect the narrower top edge to the 
Hat ground plane (blue line*]. This tapering 
plane construction happen* so be the basis 
lor constructing the wvndshicU of a cor. 




4 Place an ellipso on the vortical plane 
{shaded red) Ploce o Y section on the center 
of the ellipse (blue tnongie| 


5 Place rwo more Y sections that ore 
tangent So the ellipse to the left and the right 
(green triangles) This projects the width of 
the ellipse into the inclined plane 


6 Projoct a few po rn from the ellipse along 
she Y-axis until they intersect with the section 
linos of the inclined pfane Use lines or planes 
So propel forward (red bnes or blue plane) 
Either method works, at they are basicolly the 
same fh.ng 


7 Slice up the ellipse with a lew more line* to create more point* 
*o project forward ogam along the Yens. Horizontal or vertical 
construction planes can be used as they transfer the points equally 
wert Use whmhever planes ore more visible Once o point has been 
projected forward, it con be mirrored to «he other side of the centerline 


8 lotity. sketch a curved line through the protected points (red dots) 
The hole has now been cut into the inclined plane (shoded grey 
area). This is a stroight Y-axis projection, so that if the object were 
viewed orthograph-coDy along the Y-axn the cut hole would be a 
perfect circle. 
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1 For thu exercise, beg.n w<th a more complex volume 01 deic»>bed 
by o series of section l.nes This construction hoppeni to be the one 
mod to cut o wfoel well into tho side body ol on automotive form 

2 Sketch the shape ol the Hole to be projected into the curved sudoce. 
(shaded blue area) The curve to be projected should be on a Bat 
construction piano, perpendiculor to tho direction in which the curve 
will be projected. In this example, it is on the Bat vertical surface 
defining the far side of this volume 


3. Construct three new sections, two X and one Z. at strategic spots 
to help propel the cutting curve onto the outer surface ol the volume 
locate the X sections (orange) tangent to the w*desf dimensions of 
the projection curve ond pksce the Z plane lyellow) a little hghe* 
up to prov.de two more reference points for the resulting cutau* 
When drawing these sorts of cutouts, o little deductive reasoning, 
practice. ond some trio! ond error will be necessary when locating 
the additional consiruction planes at the most helpful posihoni Just 
remember, odd o section wherever on odditionol reference pomi <i 
needed to help draw the projected curve 




4 Transit* the intersections of tho new sechon pianos and the desired 
cutting curve outward along the X-axn unr i they intorsed the outer 
surface of the form, creating reference points (red) Add the panic! X 
section planes (green) So help locate two more points before sketching 
the curve 


5. Finally, sketch a curve through rfie reference points Thu curve 
results from projecting the cutout curve onto the outer surface of the 
volume The shoded area (oquo) is the new svrfoce created by this 
perspective construction This basic concept of projecting a curve 
oiong o projection axis onto onodier surface using section tines is 
used over and over ogam to calculate much more complex curves 
wrapping ocross o surfoce. os will be teen m the following poges 
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ADDING RADII AND FILLETS (FIL'-ITZ) 

II .s common to Wend two inlersecnng p»on«* with e.iher o rodius 
Of a fittet (pronounced "fi| if") A rodtos connects the planet with 
on outward curve and a fillet connects the planet with on inword 
curve A radio* remove* volume, o filler adds volume The concep* it 


relatively simple, think of the corners of a box becoming one-quo^ 
of o cylinder running the length of the corner However, this requires 
a lot of ellipse constructions, usually on multiple planes Let's break it 
down step by step 



\ Start with two boxes to blend together 
Decide what comers to rodrus Remember, a 
radius removes volume 


2. Draw ellipses on *>e sides of the box os if 
they are the ends of cyhnders running parallel 
to the corners you want to rad«us Draw the 
tongenoes of those cylinder surfaces on fho 
sides of the box (blue) 


3. The red highlights the corner ports, 
which are stil part of the quarter cylinders 
The green shaded area is what the rodii 
have cut off 



4 Now add a f>Bet. and therefore volume, to blend the two box forms 
together Use the some drawing technique, draw ellipses that touch 
tangent to the surfaces of the boxes, indicated by the red zone for the 
fillet and the blue for the radius 



5 Extend »he fillet vertically until it intersects with the one running 
horizontaly, Wending the top of the smalt box with the side of the 
larger one A hard edge that is an extension of the original corner is 
created by this intersection of the two fillets Add extra hne weight to 
define the final hord edges 
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Wropping groph.cs on»o on object is o different construction lhon 
projecting shapes onto o surfoce for the cutting of volumes This 
construction is like wropping o k>bel on o bo«ki or odding o sticker 


WRAPPING GRAPHICS 


onto o surfoce These the ken do not stretch. so the bending of the 
sticker around the surface needs to be factored into the construction, 
which odds more complexity 



1. Start with a volume that the graphic will 
wrap onto It helps if the sections of the 
form are definod. as these wdl be the key In 
helping to do this construction 


2. The bhnr pkmo is floating in space here 
with its left edge touching the surface of the 
cylinder at #ie red line The goal is to bend it 
across the surfoce of the cylinder 


If .t were pro|ectod tho shaded area would 
result This does not work, as it does no* take 
into account the norvstrotch nahMO of the 
lobe! A better way •$ needed 



3 Try to predict the wropping of the label by first rotating it around 
the contact edge of the cylinder Use on ellipse with its minor axis 
ploced at the left edge of the label Th<s foreshortens the length and 
gets it close to the correct area 



original nght label edge using 
the ellipse 

odjusted a b«t narrower due to 
wropping on a curved surfoce 


4 If the lobel were being stuck onto a Wat surface, the ellipse 
foreshortening trick would work perfectly, but in this case the surfoce 
is round, so as the label wraps ocross the curvature of the surfoce 
it becomes even narrower and it w»H not be able to reach the line 
created by using »he ellipse Simply make a best guess and adjust the 
edge accordingly. 
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DETAILING AND SCULPTING SURFACES 


Every lesson *n «his book builds on iKe knowledge ol the previous lessons, 
so this (neons that eocfc v*ep along the way assumes that a ceftom level of 
competence of the prior lessons has been achieved before lumping Into 


#»e next construction Getting frustrated with how your drawing ability is 
progressing as you work trough tiis book? There is no quick fix but to 
slow down ond master each lesson before moving on to the next 



1. Start with a basic 2<ur ve combo ond a top view placed a bit wider 
on the ground plane 

2 Connect the front ground line and the outside topview line on both 
sides with symmetrical sections Draw a tangeecy reference line lor 
the X sections on the side of the form 



3 Modify the X sections with rodii using the reference Ime from stop 2 
ond mirror them to the for side 



4 To add a notch into the upper-front corners of the form first drow 
•he notch in side view oi the centerline, (within the red circle} To 
tronsfer this notch to the left ond right ond intersect it with rhe surface 
of the form start ot the C points ond protect the bottom of the notoh, 
resulting in the red section Into* To draw the blue lines that define the 
nude corners of the notches, proiect a Ime. A. straight across to the 
lVP from one side to the other, Then, drop o veriicol l.ne down from B 
on both sides to intersect this Ime ond connect those intersection points 
forward to points C 



5 


5. Project a curved line onto the side of the *orm by drawing ii first on 
the centerline plane |red lino) and then projecting it out to the venical 
X section lines This creates reference points to be used to draw the 
resulting curve 
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6 Drow the resu&ng curve (blue Ime) through the reference points 
More surface vancpion con be mode by punching holes into the surface 
by either defining a new X sec Non. like at D. or by defining the top ond 
bottom of on opening, (red lines E). ond then odjusting the ceniodine 
section (green line) to move the front surface bock into the volume 














7 To dofine the surface oI the indented detail, drow the top view of 
the now curving verlicol surface on the ground plone ond then slice 
now X-soction lines to the IV P whomever you wont to pioce them Drow 
the ongiod Filler (light blue lint*! thot leods From the front corner of the 
term bock to the X section that was drown first Then drow new (red) 
section lines, ond mirror one to the far side to see if it is visible 



9 This design line on the sgrtece can be the start of o trons4»onol 
farm change, all that is needed ore a few X sections to commun<ate 
the term In this example, the rod line »s sketched first ond then its tap 
view is found by drawing the two btee sections neor the front and at 
the bock Then the purple line is projected down ta the ground plane 
In step 10. three more (red) sections hove been added using this line 

11 Creole the two added forms on lop of the bigger 

surface by First drawing a centerine ateng with two 11 

X sections for eoch. Use the perspective guidelines ta 

the IVP to help draw them symmetrically 

12. After die sections are drown, add the silhoueto 
ol each The orange lines define the blending hie* of 
these farms mto the mom surface 



8. Working .n reverse con oUo be done by sketching a line anywhere 
on die surface ond then determining the X sections, if there ore ony, or 
just leaving this line os o design l.ne on the surface. 



10 Add a new hole at tht bwor front (red outsno) The groen lines 
odded next mdcate the bottom of die new surface moving mlo die farm 
Also two or ©as. whore forms wdl be added ore defined on tap (orange) 


12 



13. The red lines seen here con be sketched 
anywhere on die surface They are just design lines 
until X sections ore odded to convey if they represent 
o form change 

14 The red section lines communicate that the hnes 
in step 13 indicated on undercut step in the surface of 
the side Also note that o double line is used ta show 
a small radius on the left side of the opening ot the 
front, F to G The blue lines on top ore design tnes 
d>or diagonally connect the shorter red hnes They 
extend bock to the centerline to ensure symmetry 
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MORE TIPS FOR MODIFYING COMPLEX VOLUMES 


There ore usually $eve»ol ways to construe* ihe some form in 
perspective Over *ime you wiB develop fovo**te techniques and 
discover that certain obtects ore eosier to draw in a certain sequence 
of volume-building steps, but there «s no obsolete single way it must 


be done Jus* practice ond study the volumes you ore trying to 
draw ond draw them using the different opprooches (hot hove been 
shored The neat four poges will explain a few more tips on drawing 
complex forms 





1 This volume <s fairly well worked out and aB that remains to be 
done is to modify the X sections of the lower port of the form so they 
stretch up to the centerline at the bock half of the form. Note how the 
X sections were drown with more precision by plocmg two curves first 
(orange lines), and then blending them with o shorter curve (blue line] 
Sometimes it can be difficult to control the cxoct fulness or precise 
curve of a section line, so by breaking d into o few Nnes ond then 
blendmg them together, more occurocy con be ochieved 


2 The four sections at the bock of the volume hove been modified to 
rooch up to the centerline |orongo) Note that the ortgmol X-section 
lines are drown ol the way through fho form ond the added orange 
section hn«s ut on top of these sections that define the lower half of 
the volume The light blue line indicates the tangency of these new 
'inverted V' sections Use longer construction and reference guidelines 
like this to locate starting ond stopping points for the smaller sections 



3 To draw the silhouette of this volume, hove the X sections (A. 0 
ond C) drawn all the way trough die form to the other side Start by 
drawing the silhouette tangent to the sections at the left of fho form, 
and oround it to ih* When the silhouette runs .n&o the centerline 
form at point 0. do no» blend it into tho centerline but mstood keep it 
go«ng behind the centerline, tangent to sections A. 8 and C For the 
silhouette coming down from the top of the form along the centerline, 
let it cross the hrst part of the silhouette ond then fode by the time it 



reoches i There we con see al of shot section line, which means the 
s*lhoue«*e hos foded This is a classic overlop of two forms on the same 
volume The section lines indicate where so stop the silhouette os n 
comes down the centerline 

4 Cut tho form w.th o line on the Z plane (red) As before, project 
this Ime up at every X section to find die reference points for the curve 
created by this sl<e 







5 After the reference points ore locoted on the 
surface of the form, o line con be sketched (Wire 
iinefthot defines the new verhcol surface of the 
volume, (shaded blue oreo) 



6 Mirror this line from the nearside to the for side of iKe volume (rod 
line f|. to get a line on the surface without having to protect it from 
one of the flo* planes firs*. iusf sketch a line anywhere on the surface 
|red line G) Romembor tho* when free sketch, ng a line in perspective. 


the ortho v*ew of that line might not turn out os expected It’s very 
easy to be misled os to who* a line We this might look tke in the other 
views, meaning it's hard to guess right 




7 find the top v.ew of the line that was free sketched onto *e surface 
by projecting .f down to the ground pione where H crosses eoch X 
section ond connecting these points so create blue line H Note how 
the to*l end of the hne ot point J has to moke o fairly severe bend to get 
from whero «t crosses section X lo where it terminates at the Z plane 
A more precise cokufafcon of this curve can be ochieved by odding o 
few more X sections where more help is needed 


8 Th»s strong curve in the top view doesn’t mean anything is wrong 
with the line itself, |«st that if this is not what the bne wos supposed 
to look like in top view, od|ustmonts need to be mode To odd a l»ttio 
more complexity, the sections hove been modified (red lines) also 
removing tho blue shoded volumes ot eoch section This rosufts in a 
slightly different silhouette line on the far side (blue line) 
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9 Note the adjusted silhouette line* of l Before, the only worry wo* 
a boor overlapping two forms, bur now three hove to overlap Do 
this by making the lines thickest around the true silhouette, and then 
make them lighter and thinner where they only overlap each other. 
Also observe that the 2-plane top view has been adjusted ond new X 
sections have been sketched [»cd|, extending left and right of the form 


10 Add o few details to the surface by free-sketching a few diogonal 
lines on the nearside ond then mirroring them over to the for side or 
vice versa Do this by extending the cente^Nne of eoch diogonal until it 
intersects the cenferine of the original form Note how these extended 
lines ignore the fvvedvp surface defined by the invertedV sections 


Intersecting volumes using a temporary construction plane 



2 The goal is to project a teardrop shape onto 
this surface, located on its centerline To do 
this, draw the shape to project where it can be 
seen clearly, which makes tl eone* to draw In 
the case of this example, drawing the protecting 
shape on the ground plane is o little tough as it 
is pretty foreshortened The solution is to extend 
♦he perspective grid further down, creat'ng a 
temporary construction Z plane Thu makes 
drawing the shape easier os this new plane is 
less foreshortened 


I Start with a simple 2<urve combo with slightfy convex X sections 
runiwig ocross it 
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4 left float a smoBer. vmilor shape directly above tee centerline of the 
mam surface and propd it downward Bogin by projecting if* centerline 

5 Transfer tee widte of the X sections and sJreteh the resuming protection 
on the surface 

6 The first teardrop could be just a graphic on tee surface, but now let's 
make th«s smaller one solid and blend it into tee mam surface with a fillet. 
Sketch a fangency line for tee fillet on tee main surface and odd the f»Het 
sections (red line*) to the form. Use line weight to darken the silhouette of 
ten smaller form os it overlaps port of tee larger surface, let the silhouette 
l*ne fade as teis smaller form blends mlo the larger 




itc« tfihnvvi t»e*nm 6*t1iMg | W9W TO OCJIW 















CONTOUR LINES, OVERLAPPING AND LINE WEIGHT 


After applying all of the lection drawing techniques, the object will 
often look like the cot below. It's a great drawing for model builders 
who love the reference lines but *t's very confusing for everyone else 


This is when a good overlay that emphasizes the overlaps of the 
forms, with some voriabie line weight, will make the overall object 
much easier to understand 



constrained by the X Y Z perspective grid They con run in ony direction 
that helps to define the surface 



B The contour lines that run across the roor quarter panel of this cor 
art a mix of two concepts. First, the three contour hnes on the lower 
rocker, are radioMg almost 90* to the fillet, blending the rocker step 
to the side body, The second set of contours ore rodrating from the 
center of the rear wheel Usually these hires ore drown extremely 
lightly on the surface of the form, but they are overemphasized here 
to moke the concept clear 


C. Lina weight can really bring a sketch to life after the mam 
perspective work is done People like to look a! n»ce drawings and 
our eyes are drawn first to the point of Highest contrast, so use this to 
your advantage Moke the sketch more attractive by increasing the 
contrast and line weight in the areas where viewers should look first 
Thu will become the natural local poire so be sure that the outlining 
ond increased values al*gn with the visual message of the sketch In 
this example the most important elements were the overall silhouettes 
of the building in the mid-ground ond the big foreground p«pes that 
food to the building, so these shapes got the heov*est line weight, 
while the bockground got the lightest 
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D Mere, line weight and overlapping forms within one object ore 
pushed to on extreme Where one line overlaps another, the weight of 
the overlapping foreground line is thicker to visually set it in front of the 
other S«nce #>e far-side wing is a mirror imoge of the foreground wing, 
It It left somewhat static and drown without a lot of variable line weight 
This dramatic variation m line weight vritfun a dtawmg is referred to as 
a “vignette,* meaning to describe briefly or fade into the background 
The vignette concept has been applied to the for-side wing 


E Th.s sketch uses two things to communicate: perspective, which is 
simply that objects of equol size that ore farther away from us appear 
smaller, and occlusion which is when objects appear to overlap each 
other, the overlapped object is farther owoy To strengthen these visual 
cues, use increased -ne we*ght to moke rfse overlapping forms more 
obwous Keep this technique going into the distance white also lowering 
the overall value ond scale of the lines *o give the sketch a stronger 
impression of perspective 


F Another example of varying line weight ond occlusion No*e how the 
increased line weight helps the forms to overlap ooch other. 
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These airship concept drawings by our forme* sh/denl Roy Sontuo ore greet examples ol 
applying X YZ section lines to help draw complex objects in perspective The section lines ond 
construction techn»ques he used eve clearly visible By applying his strong foundation skills ond 
drawing through the forms, he was abe to accurately foreshorten the patterns of the groph<s 
ond the fabric seams as well as the detoils l*ke the spikes wrapping to the other side of the 
objects The basic volumes are all about drawing sections first ond most of the details within the 
graphics are a senes of 2-curve combos 

To see more of Roy's great work heod over to: http //rsontuo blogspot com 
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CHAPTER 

DRAWING ENVIRONMENTS 



The ability to draw any environment, interior on exterior, for any 
purpose is a greot skill to develop When sketching anything from 
your imagination it Is always best to start with an idea Tha idea 
con come from a story that you have rood or written, or o project 
that needs to be visualized before trying to build or render it—for 
example, remodeling a home 

Once a drawing hos been started with o basic but es$enf»al 
perspective grid ond an idea about composition, the next challenge 
will be design Having a rich visuol library of forms ond aesthetic 
themes to puB from makes th«s much easier As on example, the 
Entertainment Design students at Art Confer College of Design 
spend fourteen weeks building visuol libraries solely on the subject 
of architectural exteriors Every other week, two new orchHocturoi 
genres (e g , Greek. Gothic} are introduced ond explained by 
the instructor vio o slide show Then two weeks ore given to draw 
imoginory examples of these genres with o bit of fontosy woven 
in, but not so much that the requested oesiheNc genre disappears 
This two-week assignment formot «s repeated the entire term with 
the single goal of improving the richness of the students visual 
libraries How specifically is this done? First, existing examples of 
the required genre ore drawn Thu exercise helps the students learn 
what elements need to be included m the designs if the structures 


are to hr into a certain time period or look like they were influenced 
by it After this, the students draw hybrids of multiple genres mixed 
together or mixed with original ideas The mam point hero •» that 
when students start to draw interesting, imaginary environments in 
perspective their imaginations hove afreody been primed to help 
accomplish this goal There simply is no shortcut, research hours and 
the thought required must be put in to enr*ch a visuol library This 
will make initial environment sketches more interesting with every 
decision mode for every line drawn 

For the human bram lo visuoBy interpret the environment, several 
visuol cues ore used in combination Those that Ironside most eos*fy 
to drowmg are linear perspective [the relative sizedifferonce of 
objects in the foreground versus the background), occlusion (objects 
overlapping eoch other), ond otmospheric perspective (value controsl 
being lower the further away on object is from the viewer due to more 
atmosphere being between the viewer and those objects) Vision 
ond Art The Biobgy of Sowing by Margaret $ Irvingstone is a great 
book that expands on this topic ond much more Other excellent 
books on composition are framed Ink. Drawing and Composition (or 
Visual Storytellers by Marcos Moteu-Mestre Pictorial Composition 
by Henry Rankin Poore, ond Composition o( Outdoor Painting by 
Edgar Payne 


Sea* R> ybrnrha- SwH.'g MOW TO MAW 


I0S 












Hero ii on environment d'ow.ng for a fictitious vdeogome level 
done by our former Art Center student Oovid Hobbies. Note ho-w this 
environment is contained by the structure oround i», it is o drawing of 
the interior of gold-mine buildings, with the exterior buildings lightly 
drown around r» This type of environment drawing »s o great way 
•o do site pfonnmg. It can be used to communicate with other teom 
members about the gomeploy path through the environment, os well 
os the assets that will need to be designed m more detail and then 
placed m the environment 


David chose a POV that communicates a lot with |ust one drawing, 
and used h«s knowledge of 3-pomt perspective drawing to excellent 
effect, looking of each of these elements on its own. ond thinking about 
how it wos drown, it becomes monogeoble to do something of equal 
complexity By layering the bosic constructions for foreshortening 
ond using Vanishing Points ond perspective guidelines, it becomes 
possible to construct a drawing of this nature 

See more of David s work at www davrdhobbms.com 
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The detailing in this wonderful drawing u by our former student. 
Thom Tenery Me applied some simple values to it to Kelp delineate 
the form* TKom ho* employed ofl three of the things mentioned -n 
the introducfron to th*s chapter linear perspective, occlusion and 
atmospheric perspective Even if only line wodi *> used »o draw 
environments, fry so vary the line weight based on the atmospheric 
perspective since it is so effective 

Try to imagine Thom’s drawing without oH of the building details See 
that ho drew basic boxes with a simple gable roof repeatedly, odd-ng 
o few vertical walls Without the value ond the details, this drawing 
would be much less oppealmg Detailing a drawing is on important 
step in malting it more successful, and being able to do that happens 


when you spend time improving your visual library, The composition 
of this drawing is quite creative; by using the dork framing structures 
in the foreground. Thom hos the observer peering out of a dimly kt 
alley More depth was ochieved by having this strong foreground 
then o mddU ground where the focd point is on the figures, and fhon 
a background of the castle wa* and towers Thom's perspective gnd 
is unique os well, as not al of *he buildings are set at 90 r angles in a 
simple gnd Instead they ore rotated slightly from one another, giving 
his scene moro dynamic angles Lastly, notice the benefit of adding 
cast shadows 

See more of Thom's great work of www thomlob.com 
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PHOTO UNDERLAY 


Auk VP^ 



A great way to creoto o perspective grid qukkiy is by using a photo 
os on underlay Ail of these sketches were done over the top of 
photographs similar to this one Simply print o photograph and sLp »* 
into o pod of iroong paper Find the Vanishing Points ond odd some 
more perspective guidelines os m the iketoh above right The left 


Vanishing Point for the mom port of the house was found by projecting 
straight lines referenced on house to the left until they crossed each 
other Two good reference lines ore enough to find the VP Ah*r you 
locate it odd more guidelmei from it. running trough tho illustration 
aroa The R>ght Vanishing Point was off of the poge so a bost guess 



'•-vtRotMMi* now to draw 
































































was mode Note that after finding the IVP. o vertical line was drawn 
up from it to localo the auxiliary VP for tfie tilted plane of ft>e gabfe 
roof Once there •» a good underlay with extended guidelines, remove 
the printed photogroph from under the construction drawing Ptoce the 
photogroph nearby os reference while you try out design ideas Al of 
♦he sketches on both pages were done with a Sharpe Ultra Fine Pomt 
pen on frocing paper For exploring ideas quickly, there b nothing 
better than working wi#» a pen that cannot be erased 
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SITE PLANNING 


Now that the homo remodel is brushed, it*s Itme to des-gn something 
to build from the ground up! How about a studio if) »he backyard? The 
same perspective principles used to drow a simple bo* with o doped 
top con be used to create a studio If the he»ghi of the studio grows •» 
con become o toll building, and «f more of those buildings ore odded 
to the scene, o City w«ll quickly emerge 

On these two poges ore the design drawings lor o freestanding stodio 
in o bock yard Usmg the bov< perspective skills covered so for. a cube 
m perspective was estimated, and then foreshortening techniques were 
used to mulripfy that cube os o measuring device to more occuratefy 
estimate the proportions of the studio The elevotron sketch above wos 
referenced when dong the perspective drawing below 

Once there >» an understanding ol the basics of perspective drawing 
anything you dream up can be put on paper! Alter enough practice, 
only your imagination will limit whof you con draw. The world expands 
you con explore anything and everything in endless imaginary wodds 
that all conveniently, ht into a sketchbook. This is what mokes drawing 
environments so much lun 
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With just a sketchbook and a lope measure, you con wo& into 
any environment, make some measurements, jot down a few quick 
sketches, ond then go irt down ond redraw those qu*ek notations 
more accurately into something like the sketch below. For this drawing 
of the studio, the POV hos been elevated higher than it was for the 
sketch on the previous page When elevating this POV it became 


important to switch from 2-point to 3-point perspective dr owing If 
it had stayed »n 2-pomt perspective .1 would hove felt unnatural 
to the human eye look a* some orchilecfufol isometric drawings, 
which hove no perspective convergence, to experience this unnatural- 
perspective feeling To modify a working drawing like this to moke a 
new. more polished presentation, simply do on overlay. 
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THUMBNAIL SKETCHING 


If |ui» feels noturol to sketch environments using a b*t of value TKim is 
b«<Oi>ie one of the best ways fo perceive depth is through atmospheric 
perspective In rfiis photograph of the Son Francisco Bay Alcatro/ 
and the hills of Mann County, you con see this progression of value 
contrast. with the most contrast {the brightest ond darkest values} in 


the foreground All of these values lessen as the amount of atmosphere 
increases with distance This principle can be oppliod to sketches in 
a loose ond simple way to give environments extra depth tools at the 
value contrast m these thumbnail sketches, and note how if makes 
them feel moro realist* 



























































To create o believable thumbnail sketch, the bauc itepi are simple 
draw the Horizon line and odd ike Vanishing Point wherever 
desired Next, odd several rodioting guidelines Then, sketch the 
elements to the preferred dimension Finolfy. odd ihe desired dimension 
m the X-axn ond o human figure lor scale You con oho start with the 
hgure if you need aid m scaling the architecture Including landscape 



m the distance a a good way to set the building against some value, 
and doud and mountain shapes con provide some contrast to the 
linear forms of the architecture Both of the exterior I point perspective 
sketches above were drown with a ballpoint pen ond then a hide value 
was odded »n Photoshop to help the silhouettes of the structure become 
more visible. 



The line drawing of the strange rocky formations set into a watery 
environment con only rely on occlusion ond perspective to communicate 
to os. The hive weight wos pushed more strongly around the foreground 
silhouettes to emphasize the occlusion of one rock grouping to the 
next Even though die forms ore soft ond there are no straight lines 
converging to the horizon, there «s still a wrong sense of perspective just 
by changing the relative s*ze of the rocks os they become foreshortened 
mlo the distance 


The value sketch of a similar scene uses no line work at all Instead, 
value changes play up the atmospheric perspective Here, the value 
chonge of eoch rock communicates the occlusion of the next, while the 
perspective remains the some as In the line drawing Because objects 
ore not surrounded by lines *n the red world, the value sketch looks 
more red ond feels more nohtiai without the line work 
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NON-PHOTO BLUE, THEN INK 




A very commoo woy to work up concopt* it by 
first using a nonphoto blue pencil to sketch them 
out and then inking right over the «op to moke 
•he final drawing In the sketch to the left, the 
perspective construction is o very simple I-point 
layout. The red Horizon line tuns right through 
the characters' hoods. this moons that tho viewer's 
'eye level' is at the same height as the standing 
figures in this scene Tho other fed lines indicate 
the cross-sections of the room, and the black linos 
conned the corners of those socnons bock to the 
Vanishing Point 

The scene, at bottom, is of a room extending out 
from the moin structure whore the observer must 
be standing The gray cross-section indicates the 
connection of the room to the mom structure To 
ochieve the feeling of boing high in a building 
ond looking out oi o distant landscapo. the 
environment outside the windows was drawn os 
if it woro connecting to the bote of tho building, 
lor below tho observer's room d ’he room were 
ot ground level, the ground plane outsido the 
windows would be drown at the same level os the 
Hoor of the room, |ust imagine a lower POV for 
the holds, trees and buildings outside the window 
This con be o bit of a mind bender because even 
though the Vanishing Point and Horizon line 
stay the same, by showing more or less of the 
ground plane you con effectively lift the room hr 
mta the air, or moke it sit directly on the ground 
Adding a little value to the landscape beyond the 
windows and to the cross-section mokes it eosier 
to understand the room without having to render 
it Note the lowered ceiling .nsert toward the end 
of the room By simply blocking out o few crosv 
soctions. big form changes con be mode 

This drawing was done on marker paper, ond 
the black ink is from a Sharpie Uflro Fine Point 
marker that was bleeding o little too much ond 
was not o great motah for this poper It is o good 
•dea to test tho desired mediums to determine 
whether they are compatible ond confirm that 
satisfactory results will bo achieved before doing 
a lot of drawings After scanning the mked sketch, 
the levels were adjusted to get r»d of most of the 
original non-photo blue line sketch 
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SCI-FI ENVIRONMENT STEP-BY-STEP 



> 


1 fc ti quite a common technique iduno very light-value morker. 
hke a Copic N4), k> create o simple 1-point perspective gr»d and then 
hghtfy sketch architectural forms over ii lb moke the drow.ng look 
more realistic, acid even more valve, os rftii is how the world is seen, 
value changes crease edges, and those edges will be drawn as lines 




J 





2. Once satisfied wilh die design directori and die drawing, odd line 
work over die lop The teol world has no lines around objects, bi/i 
die Ivumon eye underslonds dill shorthand This bosx mono con be 
underwood, but since die pen used here Is 100% block, there is no 
aenospheric perspective because die weight of the l-ne cannot be 
varied There ore three options to oddresi dui use open or opened dial 
alows varying the weight of eoch line go back and heavily oudine Ihe 
obfect silhouettes >n die foreground. or take diis drawing into Photoshop 
and odd Atmosphere to reduce the contrast of die lines forthotf owoy 
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3. Add even more *okie to the line drawing to help establish atmospheric 
depth Thu rs a good way to moke the environment feel more red even 
with the original line drawing tfiM showing through This stop con be 
done m Photoshop. Notice fcaf the I me work out at the horizon was 
mode much lighter to help this atmospheric effect, whereas the bnes m the 
foreground are much higher corwosi 


A Below is on experiment where the sketch was built lns*dc the 3D 
modeling and rendering program MODO to try to accomplish 
same resub using a different set of tools. In this program, once 
lighting is set up properly, the value work is done automatically, 
frodiftonolmedia version (completing the draw mg and then rendering in 
Photoshop} took about two hours, the MODO version took ody slightly 
longer As 3D modeling becomes easier <* will become something to 
consider weaving into you* workflow. Thrs will be discussed further in 
later chapters. 
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WARP THAT GRID WITH A WIDE-ANGLE LENSI 


The photograph) below were all token with a ! 80 fish-eye lens That 
means that whatever Is directly left, right, above, below, and m hoot 
of the lens »s seen in the picture. The interior of the U K taxi hos not 
been cropped and the circle ol the lens con be seen The other three 
photos hove been cropped This lens increases the Cone ol Vision to 
180" so the viewer can see os much of the surrounding environment os 
possible Any parallel lines that converge »o the single Vanishing Point 
at the center ol the image, which ti where the lens u pointing, do not 
bend, they look like they would in any normal perspective construction 
On the locmg poge ore some loose environment sketches that were 
done m an effort to emulate this worped hsheyelens perspective grid 


Remember, any ol these photographs con be eoced over to create gnds to 
achieve the some leel. or the grids con be sketched, guessing of what ihey 
m»ght look like Either woy is Ime On the neat pages, sketching perspective 
grtds Irom your imagination will be demonstrated 

The values odded to the line drawings on the right were done in Photoshop, 
None ol the box forms were defined by the values. only the sifhouettes ol the 
structures were Some ol the undersides were darkened o bit, but otherwise 
the value application was done So odd a touch of atmospheric perspective 
to moke the line drawing easier to read 
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OUTDOOR ENVIRONMENT SKETCH, STEP-BY-STEP 

1 . 2 




\ A light marker wos used to sketch o picture home ood the Horizon 
line. A few bauc 1-point perspective guidelines extend into the 
foreground to define a ground ptone The most important thing to 
consider In the fcrsf step is where to pfoce the Horizon line This sketch 
uses the compositional idea of the 'rule of thirds' ood the Horizon 
line was ploced oi the lower third of the composition Placing the 
Horizon line deod center usooBy mokes the composition feel static 

4 5 


2. The smoli r<k marks on the left ond bottom edges were ploced to 
divide the home into thirds. verncoBy ond horizontally A lew distant 
mountain shapes were added oi was o loosely defined londmoss 
extending toward the viewer 

3. A larger bolding was added to the mid-ground When blocking out 
these rough building forms the composition should be the locus, not 
getting the perspective exocify correct That comes next 



ref VP 

"€) 


4 Since this is quite a simple l point perspective, there is not that 
much to construct ond o single VP on the hor.zon n reoOy oil that 
<» needed to give the buildings more volume Thu stage of the line 
drawing over the loose marker composition wos done with a 0 25 
Pilot HI-TEC pen on harden & Riley 100s marker paper 


6 

6 Here »s the finished environment sketch of o 
zigzagging londmois with a few structures rising 
from it. wafer on eoch vde, some mountains in 
the for distance and several human figures added 
lor scale This a a one-toone reproduction of the 
sketch, The finishing touch wos to odd some heavier 
line we»ght with o 0 5 Pilot HI TEC to emphasize 
the atmospheric perspective ond the overlops that 
occur with the buildings in front of the mountains 
and sky The thm clouds, or |#t trails, were odded 
last »o provide softer, more organic shopes to 
contrast with the more geometric forms of the 
buildings They wero intentionally ploced behind 
the larger building to odd onofher overlapping 
element, which increases the sense of depth 


5. Next, hgures were odded ta the scene Since the ground 
is relatively Hot, the simple perspective transferring ol scole 
construction wos used to moke sure the figures in the distance were 
the some height os the one »n the foreground The reference VPs 
moke this o simple thing to do which con really help the relative 
scole ol the structures be more easily understood in the scene 
Adding human figures is the easiest way to indicate the scale of 
everything in that scene 
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It's impoctont to become skilled at recognizing the underlying 
perspective anatomy of any environment you’re in, to help build a 
vuual library of images that can be referenced whenever sketching 
environments look at the three very different environments pictured 
here At first glance #tey might seem like distinctly different drawing 
challenges, but upon closer observation they ore actually aH the some 
type of I -point perspective Whether interior or ealenor. they o> 
fokow the some construction techniques The sop imoge. for instance. 
«t realfy all about setting one croswection for the c«*hng and then 
simply repeating the relief pottern into it using the outo-foreshortening 
construction When drawing environments, ofways try to be parent 
because mony times t<* the odding of the repetitive details that brings 
more realism and interest to your work 
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CHAPTER p|Q 

DRAWING AIRCRAFT 


Thu chapter wtl touch on some of the most Kelpful ond frequently used 
perspective-drawing techniques for drawing aircraft As with many of 
the drawing techniques, the core principles con be adapted to any 
subject because every form con be described with X-YZ section lines. 

When trying to unogme any new vehicle or other functional object, it 
is very helpful to do some research first into Sow reokworld exomples 


of the object actually work If you are more interested in devgn 
thon Jutirofcon, this research into how rfungi work is probably even 
more important thon researching how things look. Nice illustrations 
of existing airplanes con be done by looking o> photogrophs or by 
visiting aircraft museums ond drawing from observation Bu> to det>gn 
ond draw objects from your imoginonon, the per spec tivndrawng 
techniques presented In this book need to be applied 
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AIRPLANE ANATOMY 


• Rudder 


—* Flaps 


Controls the lehsoright turning of During toke-oH and landing the Hops 

the plane, which Is called'yaw" lower to increase the size of tho 

wings which improves lift capability 
at low speeds 



Elevator Aileron 


Controls the lifting and lowering 
of the nose of the plane, which 
■i called ‘pilch ‘ 


Controls the lifting of one wing ond the 
towering of the other wing, which >s 
called 'to*' 



I >4 











The previous poge shows the most important control surfoces to io<k/de 
»n oircroft designs to moke them realistic These pictures were token on 
o visit to the Oakland Aviation Museum Museums ore greof places to 
vnit to leant a lot about a specific subyect in a short amount o I feme 
Tofce a lot of photographs in oddihon to reading about the exhibits 


Many of t*ese photos find their way *nto Photoshop renderings at 
colloged-tn layers that odd nice realism to the piecos Keep these types 
of research trips m mind when launching into the design of any subject 
that you have not designed before or that might be o candidate for 
further research 
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VISUAL RESEARCH 


One of the best woys to learn more about the structure and function of 
an object is to build a scale model of something like *t before sketching 
an imaginary version This process n often overlooked as o way to 
improve drawing skils. as it might seem counter-intuitive However, 
designing and drawing from the imagination is much like building 
actual models, to this technique works very well to grve hondvon 
knowledge of what to draw and how all the dements work together 
to form the whole object 

Mere are two exomples of these types of scale models On the 
following pogo ore several photographs of vonous details to possibly 
include when drawing aircraft Although aircraft are being used as 
the sub|ect matter this same research technique can be applied to any 
subject of interest 
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DRAWING FROM OBSERVATION 




In oddition »o building modd) visiting muMumi, ond taking pictures, 
drawing a subject from observation is Kelpful too Focus on seeing 
the object os an arrangement of distinctive 2-dimeni*onal shapes, 
ignoring 3 dimensional forms for now. with no concern obout 'drawing 
through.* Observe proportions graphics and functional anatomy 
When Our students hove practiced drawing from observation, 
absolutely beautiful drawings have been the result, but when asked 
to do a drawing of the same quality of an imoginory object, the skills 
(other than line quality and detailing) tended not to carry over 


After doing a few pages of these types of studies with an eye toward 
understanding as much os possible obout the subject unique designs 
that follow wifi tend to look much more believable as a result Take 
time drawing the design elements that mako a real object look real 
This will quickly increase your visual kbrory 
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LOOSE CONCEPT SKETCHING 


One way to »Kk» a loo*e concept iko*ch of 
lomething original ii by u*ing a light gray 
mark* like o Copic 0 or I value* Tfuj type of 
under-drawing, done with a light vohio ofcwj 
for exploration of the overall properK>n» before 
committing to the darker line* 
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After blocking out a pope of t*ghsvohie morker sketches. use a pen 
so sketch over the top to refine she silhouettes, grophics. ond deta-s. 
Here, o Zebra ballpoint pen was used. This is where a well-developed 
visuol library and research pay off Don't worry oboot perspective 
occurocy at tfw« eody point focvs on getting the *deas down on paper 
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"PAPER PLANE" IDEATION 


When doing early, loose sketchos focus more on wbol you are drawing 
(Kan on how you ore drawing it In other words, use the drawings to 
help visualize and develop your design; don’t get caught up trying to 
do a perfect perspective drawing at this point. Any loose perspective 
can be improved later once you have a design direction to pursue 
What matters most at this earty stage ift hndmg a design you like 
enough that you are willing to put in die effort «o draw it ogam and 
again with more precision, from multiple views, and through various 
camera lenses 


f 
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"PAPER PLANE" PERSPECTIVE GRID 


To draw o poo*' airplane from your imagination. unth porspecT/v* 
occurocy, the first th.ng you will neod is a good perspective grid The 
following stops build on the techniques d©scr«bod at the beginning 
of Hie book b<S in this cose w>8 be used to draw something more 
specific This is o stef>by s*ep demo ol how to draw a paper airplane 
from o side^ew drawing in 2-po*nl perspective 



1 Stan by using an e'l>pse guide to help establish tie view of the 2 Becouse this is 2-pomt perspective, drow two porollol vertical linos 

object in perspective Use an occurotely drown ellipse to generate a tangent to the ellipse 

square >n per spec tr^e Orow on ellipse of any degree and its minor 

a*is as shown Try So vituobze this ffiipse os being on the side of the 

fuselage of the plane The minor ax«s ts defining the left Vanishing Point 

flVPI •n this case To replicate this demo, use a 50' efiipse guide 

to RVP 
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A Set the convergence of the perspective lines go»ng to the RVP by 
drowing o line tongent to the bonom of the ellipse, converging with 
the first line drown to the RVP When drowing this line, think abo-ut die 
typo of comera lens to use for o wideongle lens, foster convergence 
<s needed, for o long lens slower convergence is neodod As soon 
os these additional lines ore drown to tho RVP, the Cone of Vision 
jcamero lens) is set Draw o hne that is 90' to the first RVP guide^ne 
Add a point at B that is equal to the distance between lines 0 and I 
Now draw a line tangent to the top of the ellipse and through point B 
These three lines now all converge to die RVP which is off of the poge 
in the distance 



5 The minor axis of the ellipse is gomg lo the 
lVP on the some horizon Making sure the 
next line drown correctly converges to the IVP 
presents a challenge becouse »he IVP is off the 
papor Employ the Brewer Method to dehne the 
proper convergence Start by adding several 
foieihortened squares to the vertical plane 


6 To create o construction plone that is perpendicular to 
the line of 5«ght draw a line 90" to the last veriicol line 
ot the for right Start tho line at the lower-r»ght corner of 
the last foreshortened squore Extend this new horizontal 
l»nc to the left until it intersects the minor axis of the 
ellipse Then odd a new vertical line where tho minor 
axis intersects with the baseline of the second squore 
from the left 
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7 Double the height of the second and the 
lo»t foreshortened squares using the au*> 
foreshortening construction method Add 
a new l.ne defining the tops of these new 
squares this line will automatically point to 
ihe RVP This increases the height of the RVP 
which wl moke the next Pep of the 
construction-finding oddihonol properly 
converging guidelines going to the LV?- 
much more accurate 


A 
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9 Draw o Une connecting pointt C ond D Th.i line oufomaticoHy 
coneecgei to the IVP that It olf Pie page ond it located on the tome 
horizon 01 the RVP Now extend and grow the grid In any direction 
by unrig the autoforethorlening method* explained earlier in the 
booh Cool, huh? 
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DRAWING A PAPER PLANE, STEP-BY-STEP 




This demo woi done on a Borden & Riley l OOs 
smooth cotton comp morker pope* pad h It 
drown entirely freehond with a bollpomt pen You 
con moke a copy of the grid horn the previous 
poge to use os an underloy 


1 Slort by transferring the guidelines to on overlay 
poge. Freehond tracing over the guidelines 
is good prochce, but using a stroghtedge it 
probably faster ond more occurale Trace over 
the bos»c planes and use the a u*> foreshortening 
construction method to locate the front corners of 
the wing location based on the ide view The 
width of the wings it |usf o guess ot whatever feels 
nght Since this is the first time •» is being added, 
it cannot be wtong. 


2. Sketch o side view of the plane Remember there is no perspective 
in this view this it futl on orthographic view This design w*ll hove a 
dihedral angle bmlt into the wing. This means that the wing tips are 
higher than the center of the wing where it connects to the fuselage In 
top view, the w-ngs taper from the center to the w»ng tips. In the s*de 
new this ts visible as well 
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3 Anything thof con bo drown in an orthographic view con bo 
platted in a perspective view once there b a properly foreshortened 
and proportioned construction plane to draw on just draw the 
same side view sketch on the side view perspective plane Use tho 
foreshortened squares os reference lines to help in plotting tho points 
needed to draw the s»de view in perspective Use the guidelines and 
divide the squares where needed to locale more reference points look 
for alignments between the skotch in die side view and the ousting 
guidelines Ihot ore common in both views Try extending the shorter 
lines to see where diey intersect the I n 7 construction plane to help 
visualize where they go in perspective In tho side view, the short 
ongled line dropping from the front of the wing was extended to tee 


where it hit the bottom Une of tho squares' plane If helps a little, but it 
would have been more helpful »f if hod landed right on the intersection 
of the boOom line and the vorbeal lino dividing squares \ and 2 No 
'hoppy Occidents" this time 

H you reference where the side view ts in relation to the I x 7 construction 
plane, transferring the side view wiB be pretty straightforward If you 
have practiced drawing smooth lines through fixed points, >f will really 
pay off here with a good looking drawing in perspective The toil of 
the plane in perspective b intentionally tighter, as the wing might crass 
over if at some point 
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A The wing storls of the fop of (he fuseloge but you must Kgu«e out 
wbero the wmg tips cue located Use the outotarethortening method to 
moke o construction plane that cuts 90* ocross rhe fusetage ot the boot 
of *he wmg, defining the overall wkHK between pcxnti A and ft These 
arc the reference points in 30 space to start defining the wing tips 
Referring bock to the tide view, see that the front of the wmg hp is about 
onequorter of a square bock from the front of the wing at its center, 
and the bock of the wing t.p is located on the vertical line extending up 
beftveen squares 3 o nd 4 There are two ways to transfer these points 
out to the wing-tip locations m top view The first •* to protect the front 


and back of the wmg tips down to the bottom horizontal guideline an the 
fuselage ond then protect them out to the top--new width of points A-B, 
or move these wing^ip points up to the height of A-B on the fusetage 
construction plone ond then project them out to the top-view wi<rh of 
points A-B If you deode to drop them down ond then out, try dropping 
them to o new construction Ime going to the RVP locotod o bit below the 
fuseloge This can easily bocome the top view of the design on o ground 
plane. |us* like o cost shadow directly below the oirplano The method 
used here is the down-ondout method on a ground plane, located rust 
below the fuselage 




5 Tronder the front ond bock positions 
of the wmg tips out until they intersect 
with the RVP guidelines on the new 
ground plone located directly beta* 
points A and B Where these bnet 
intersect, draw vertical construction 
lines to move the points up until they 
intersect the guidelmes drawn to the 
RVP from points A and B. These new 
intersections, circled »n red, ore the 
front and bock corner of each wing tip 
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6 Nont, draw th© airfoil cross-section of ©och wwg tip from point to 
point Drop th© location of th© front and th© bock of the wing. where it 
□ttochoi to th© hji«lag© ( down to lb© ground plan© Connect th© points 
on the ground to create the top view/cast shadow finally, draw straight 
lines from the centerline at the front and bock of the wing out to the wing 


Np corner* to creot© "h© mam wing, os shown looking at th© shadow 
on tK© ground plane observe that this a what the top view of the design 
looks like m perspoctrv©, whereat »h© wing itself looks quite different 
because of the higher, raised pos-tion of the wing tips in relation to the 
center of the wing where it attaches to the Ivseloge 
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25mm lens 

The three perspective grids on this poye w«*e 
created in the 3D modeling program MODO The 
model *s very simple but shll provides o great way 
to quickly explore different p*» spec live views of the 
plane Different camera lenses con be tried lo see 
whot type of convorgeoce *s best for the underlay 

Through o 25mm lens, the "poper plane" underlay 
looks like it i* e«iher o small object very close or 
that the object rmni be very kyge. os this it the 
only way th-i effect can normally be experienced 
with rh« naked eye 



50 mm lens 

This is the some underlay model, now through 
a 50mm lens Scenes or objects seen through a 
50mm lens wtH feel the most 'natural." since «i is 
the closest so the human eye Becouse this u the 
most nahjioUeehng perspective convergence, it it 
the one we default to when sketching Ireehand If 
using on underlay with a wideongfe lens like the 
one above or o longer lens like the one below 
pay special attention to referencing the guidelines 
on these grids becouse the bro-n will always Iry to 
pull the perspective convergence bock to a 50mm 
lens ihot “feels' more correct 



lOOmm lens 

This longer lens vew seen trough o 100mm 
Vtns is just as correct as the top two but it leets 
different The brain wonts to observe more 
perspective convergence than *his lens provides 
so this object feels far away due to the slower 
convergence Th«s is most commonly experienced 
when looking at photographs shot with a telephoto 
lens. The proportions of tho piono aro the tamo 
in each grid on this page the only difference «s 
the perspective convergence Remember when 
sketching, ony convergence con be "chosen," but 
when something other than a 50mm lens is used a 
photographic lens effect must emulated. 
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USING A 3D UNDERLAY 




=1 



On rfm poge and the next, the perspective grids above were used »o 
speed up the drawing of eoch concept and to .mprove the accuracy 
of the perspective The grids were mado in MODO. where the basic 
proportions of the paper plan# were established, and then several 
perspective views were screervcopturod When needing to generate 
o large of number of styling options for an object that has some hard 
points that are set ond cannot move, like the position of the wings or 
the toil in this case, then working over a pnrspechvegnd underlay 
can be very helpful To recompose the poge after the styling direchon 
is drawn, use Photoshop with diis 3D underlay technique You con 
lump right in to thinking about the design instead of thinking about 
technical drawing first look at the poperpfane concepts to the righi; 
the top one has o cast shadow drawn dneofy under the plane The 
cost shodow is basically the top view of the des«gn ond provides the 
viewer with more information about the design This is o very heipM 
thing to do 

looking at the front-3/4 view on the facing poge, imogine viewing if 
without the shodow on the ground ond the other supporting views It 
might be confusing os to exoctfy what tho top wew of the wings would 
look like. By adding the shadow however, H becomes instondy dear 
that the wmg tips ore swept forward in top view 
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These were the exploratory sketches to find 
the design for the finol step-by-step plane 
demo AJI of these sketches were done viing 
o Copic 0 nsorlter and o ballpoint pen The 
only difference here is that the excess marker 
construction strokes hove been cleaned 
up around each silhouette using a 'color 
dodge' oirbrush set to white in Photoshop 
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FINAL AIRPLANE DRAWING STEP-BY-STEP 



view .n which the airplane will be teen and construct on appropriate 



2. When drawing overall-or ony vehicle-start with the centerline 
The itde view ol o vehicle Is one ci the most important views, so 
getting the vew properly foreshortened in perspective u a must 
In the above sketch, the centerline of the oircraft has been drawn 


ond o spinning propeller hos been odded The construction plane of 
propeller is not on the centerline Y plane but is p*rpend<ulor to it This 
is o very important spohal relationship to nail down correctly ot rfiis 
early point of the drawing 
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3. Remember that the key to drawing complex objects is to think about 
their key element*, one view or one section at a time Add some X 
sections to the ccnterime Here, there is a thin X section taword the 
front, another at the widest point of the fusdoge, ond a third one 


at the rear to represent the cylindrical form of the engine cowling 
The widest port of this plane follows a curving side view l#ne that it 
drawn first on the centerline and then projected out to coincide with 
the width sections just like in the X-Y l section drawing exercises in 
chapter 06 of this book 



to draw a few simple sections first as opposed to guessing about the 
silhouette from the beginning This type of drawing takes patience and 
is much more like building a model of the plane thon quickly drawing 
its finished form Also note that this is o working drawing, where 


makmg sure the object is properly built m perspective This drawing 
will be mode more wsuofly appealing after it is fully constructed by 
dong on overlay on top of i» where the focus con be on Im* weight 
ond draftsmanship 
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5. Next, drow the oirfo*l cross section ©f the mom wing toward the 
rear and, in this design. the canard wing (on elevator located at the 
now of a plane instead of or the to*fJ Imagine this is where the wings 
intersect with the fuselage They have been located on both tides of 


e»e luseloge using the section keel Even if ihe wings are going to 
have o large fillet blending them into the fuselage it is best to build 
them more accurately ol this point by ignoring this blending form This 
will make the ne*t step much easier and more exacting. 



6 Now odd the neonwde wing tips Do this by simply locating o wing- 
lip section away from he s*de of the plane There ore a few ways to 
accomplish this. Tlvs construction is a repeat of haw the wing tips were 
located on the poper plane The plocemor# of the ftps »s fairly orbdrary, 
but the basic facafcon rs being guessed at by referencing he design 
sketch at the bottom of page 144 locate a few reference points before 


drawing the actual wing-tip section by guessing the location of he w>ng 
sps by moving points through the X-Y-Z perspective space The front of 
the conord tip was first moved down, hen forward, and lastly out away 
from die centerline before drawing the section The front of the mom 
wing tip was moved out, then up and then back The trailing edge pomt 
was moved out and up the some distance and then forward a bit 
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7 Connect the wing*p sections with straight lines bock to where the 
wings ottoch to the fuieloge, os defined by the lection lines there. 



8. Mirror the nearside wusgs to tKe for side. To do this, use two 
lorge construction planes with one vertical line located through the 
tofwiew w»dth position of eoch wing tip ond two more vertical tines 
located on the centerline directly Inward from the first two lines Use 
the outo-foreshorsenmg method to mirror the width of eoch of these 
construction planes to the far side The construction plane located o* 


the bock wing is quite a bit toller than might be expected Remember, 
increasing this be»ghi to moke the construction plane more square 
will improve accuracy when m.rranng the width to the other side 
The plane's height is not driven by the width of the nearwdo wing 
tips so mok© ihis construction plan© whatever height if needs to be 
to help with accuracy 
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9 The for ude win^tip section* Have been properly foreshortened 
ond the honisotock positions hove been transferred over, using 
a few more conduction lines going to the LVP After drawing the 
mirrored wing-hp sections, connect ihem bock lo the fuselage, 
repeating step 7 lo odd the ufHurntd n lownfumoa wingfots *o 
the end of eoch wing, use the dtogona od to mirror the some 

front-view angle of each winglet. To adjust ude v >ew of this line to 


something other than straight up |uil move the single point located 
at the centerline at the bottom of the construction "V ’ For instance 
if the main wing's trailing edge of ihe winglet leans forward. move 
the center pomt of the construction *V' roorward In th.s oaonnplc the 
winglets on the main wing hove vertical trailing ed^es in side v»ew 
This construction is very effective ond wifhoul it rhe position of these 
lines would have been very difficult to guess propeily 
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10 Add the remoining design details lik« cut lines, air inlakes, flaps. draw right over the current construction By focusing on design and 
etc . and blend the transitions of th© wings into the fusefoge Remember the accuracy of ike perspective construction, o stronger design will be 

—this is a working drawing, so feel free to make big changes and just created than by trying to make a beautiful line drawing 



11 Finally, create a cleaner presentation drawing Slip the working 
drawing under the top sheet of paper m a sketchpad Use any drawing 
took that rmght help, such as ellipse guides or sweeps When dong 
the overlay drawing, it is important to communicate enough of the 
secllorvline information about the interior surfoces of the form, os there 
is not ye* any value on #>e drawing to help indicate the form transitions. 


Even if the design does not hove cut fates on its surface, it's a good 
•dea to odd o few of these at this stage later, if choosing to render 
the drawing with value, these section lines can be orosed. as the value 
will take over in communicating the transitional forms. The working 
drawing and this final overlay were oil done with a ballpoint pen on 
Borden & Riley 100s poper 


151 


Sco* ftofcwto* | THonos IwiUig NOW VO MAW 



















ScoMlobartien I TKomot • JIOW TO MAW 








CHAPTER 

DRAWING WHEELED VEHICLES 




To Itorn how to draw whedod vehicles from the imogmanon, one 
nttedi to understand bone desigrMhmking ond vehiclo architecture 
Since the goal of this chapter, like tho r#$i of this book, it to empower 
the roodor with practical porspectivedrowmg skills that can be used 
to draw objects from the imagination, some design knowledge is 
required Much hke the previous chapter on drawing oircraft. this 
chopper covers visual reseorch. dohnmg a design goaf, vehicle 


packogmg/orchitecture, loose sketching, ond. finally, a complex step 
by step construction The range of vehicles that con be designed ond 
drawn is infinite, ond by no meons is one chapter o full education in 
how to draw and design them a* The knowledge ond techniques 
shored here are some of the most useful ond common ones needed on 
the way to creating fantastic vehicle drawings from your .mogmonon 
So pick up a pen or sharpen a pencil-let's get star ted I 
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VISUAL RESEARCH 



open wheel 

pickup truck 

sports car 

semi-truck 

off-road 

SUV 

hatchback 

military 

classic 

station wagon 

racecar 

emergency 

hoi rod 

sedan 

van 

rescue 


Above is a short lot of the huge voriefy of vehicle types The images 
on these pages ore exomples of the type* of vehicles that con be used 
lo inspire designs Going to cor shows and museums, or snapping 
a quick photo of a gorboge truck os it posses, will provide great 
reference when trying to draw your own vehicle creations. These types 
of photos are very helpful, especially when it's time to odd reohstic 
details to o design 

just like the airplane demo in the lost chapter storl by expanding 
your visual librory of vehicles Sketch studies of different types of 
vehicles either from observation or photographs, this w«t help you 
learn more about shapes, grophics, proportions, silhouettes detail, 
and surfaces When dong these studies, try to figure out how these 


observed vehicles could be depicted w*ih lines Experiment with 
differing line weights ond quick ways to irxfecote what you see. which 
wil Increase your observational skills When you must create original 
designs without uung reference, having researched vehicles or other 
objects rh.s way w.n give your designs more realism ond learned 
sensitivity to their proportions 

When drawing wheeled vehicles—or onyth.ng, really-pay special 
attention to the very first lines used to communicate #»e form of on 
object Do not rush into drawing al the details before getting the 
proportions r»ght; no amount of beautify draftsmanship wilt make a 
design attractive •< the proportions are wrong 
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Wore o*« o tow example* of sketching con from observation 

The sketch at Hi# uppertoft was don# with a ballpoint pen The intent 
was to capture the dramatic wvde-ongtotons effect of the photograph 

The sketch at the vpper-nght oh© hoi a wide-angle perspective, but 
a tow simple reflection lines were added os o way to communicate 
some of the form chonges without having to odd X sections In thu 
simplified, ctoon style it is understood that this is a cor because i»’s 
eovty recognized os being a reol cor that eMiits in real life By ploong 
the stronger graphs- elements in the proper ploces, the basic design 
con be understood It would, however be almost imposssibie for o 
model builder to bu'fd a model of thn cor from this drawing, os very 
few of the surfaces ore defined by the lines Keep this in mind when 
transitioning from observational drawing to imoginotrve drawing. The 


big graphic dements like headlights, windows, grids, and a>r intakes 
ore great to commwmcote o simplified grophic aesthetic but they 
don't help much to communicate the form of the object 

Wh»ch is more important? If depends If you ore dengnmg/drawing 
a limousine that is going to be painted white, and it has block tinted 
windows and a block grill, then spending time getting the shape of 
these graphically higfvcontrost elements right is going to go a long 
way toward making the design look correct and attractive This is 
because anyone who looks at this type of limo will see these strong, 
graphic shapes long before looking at the tronsitionol forms of the 
vehicle Prioritize these elements and draw them as appropriately os 
possible g»vmg them e*tra attention 

Wn col the organizing of visual elements os a viewer ge*» closer to an 
object ‘proximityboied styling" 
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HAVE AN IDEA OR A GOAL BEFORE STARTING TO SKETCH 


A great way to Port i» to wni* down ideal to explore ond then ie« 
the lip nearby so it con be referenced During the sketching session 
refer to the lip. not only to see if the sketch is orvtorget with what >s 
being designed, but also to rework the list if exciting new directions 
ore discovered 

If the design requirements come from someone else as port of a design 
|ob. then hrghUght the items that absolutely connot be overlooked & is 
an easy m*stoke to foil bock on shapes that have boen drawn before, 
that might be favorites, bi/ ore not really appropriate for the design 
brief that was cioatod for the |ob 

Let's look at a simple design brief and a few of the first sketches 
exploring the ideas in it 


GOAL: 

Design a sci-fi hot rod from another world 


AESTHETICS: 

Explore angular, nontroditionaf graphics and surfoce transition* while retaining a familiar hot 
rod proportion, stance, and silhouette Strive for a somewhat oggiessive and sinister look 


CONSTRUCTION and PERFORMANCE: 

investigate uncommon manufacturing technique* and advanced engineering concepts that might 
be improcticof or cosf-prohibitive on Earth The power source should be on alternative to an 
•nternol combustion engine, make >t something otherworldly yet fomilior enough that someone 
looking ot the design would know that it is o power source Seotmg capacity two 


Creating o simple design brief like this one con be o great way to 
focus the imagination. This is ”positive imaging,' the practice of trying 
to pre-visuolize o positive outcome of on event before it happens, or, 
in this cose, before the design ond the drawing e*»st Try to *mog»ne 
the entire sketch Mentally go through qM the some steps that would 
be done on paper, and designs might start to evohe before you even 
pick up a pen The following two poges show some of the sketches 
that were done to explore the sci-H Hot rod design b»*ef 
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Try to imog.no the best way to begin drawing 
With this Ki-fi hot rod. the simplest wow wot 
the side view Tho Foot s*do v.nws on this pogo 
wore drown lint This provided good information 
to use when drawing the more ddhcult ond time- 
consuming perspective wrwt While doing these 
sketches !he original design goal was always 
kept in mind. Remember, do not gel off track and 
draw what is loved and familiar instead of what is 
assigned in the design brief! 



Observe that the facing poge involves value ond 
color It is fun to see how dits design concept 
evolved into these renderings after the line sketches 
were finished The lop value sketch was done with 
traditional media marker, wax pencil, and chalk. 
The two on the bottom were done using Photoshop 
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SOME BASICS ON VEHICLE PACKAGING AND ARCHITECTURE 


Anytime o rvew object n des'gned, much of it* ofigmolity ond 
innovolion is determined by the orrongement of it* component 
po»ts When designing vehicles, this speohcolly ho* to do with 
things tike plocement of the power source, the corgo ond the 
potsenge'*, or how long the wheelbose is, how loll the vehicle <» 
ond how high off the ground it *t* All of these design decisions 
con be thought of os - pockag*ng,“ or the 'architecture" of the 
vehicle Making design choices at this early stoge con be what sets 
one vehicle oport from other* 

Some objects simply have a package that cannot be manipulated 
in a way that allows for creation of an aesthetically pleasing sktn 
around all the hard points 'Hord points" t* o common torm used to 
describe the areas of the pockogc that cannot be moved under any 
Circumstances These usually have to do with engineering constraints if 
moved, performance and/or safety are sacrificed Vehicle pockogmg 
is on important area to study m order to really improve design ability 
in conjunction with drawing ability (Design Studio Press offers on 
excellent textbook on the subject of automotive poekoging. H-PCXNT 
The Fundamentals of Car Destgn and Pockaging by Stuart Moccy with 
Geoff War die This book has 224 pages dedicated to the subject | 

Whether designing fantasy spaceships or power tools, packaging is 
at the core of making designs at least look functional Moving around 
the elemern of the package is o great way to create variations in 
an object s look. For instance, a cor with a front engine will have 
a different silhouette and proportions than o cor with a mid-engme, 
due entirely to the difference in the pockoges The more thoroughly 


H*PQINT 



this topic a understood. *he more it (cods to innovation, ond the skin 
of the object being sketched will reflect the effort put into tfits area of 
the design 

It is no coincidence that technical petspec'■ redrawing techniques oil 
lend themselves to designing and drawing the pockoge of rhe object 
before drawing its silhouette The method of drawing from this book — 
from the ground plane up ond through the object like it has an invisible 
skm-empowers the arnst to better visualize the pockage ond move 
around *s elements to support the desired aesthetic 


air dams 

exhaust vents 

intake grills 

sunroof 

air splitters & supports 

fender flares 

interior 

taillights 

brand logos 

fog lights 

license plates 

tires 

bumpers 

gas-tank caps & doors 

model name 

trailer hitch 

doors 

graphic panels 

numbers 

trim 

door handles 

graphic stripes 

roof rack 

wheels 

engine 

headlights 

side markers 

windows 

exhaust pipes 

intake scoops 

spoilers 

wipers 


Much like having a simple design brief before beginning to sketch it «s 
also helph4 to write a list of things to design thor ore specific to the object 
This list ** easily generated when doing visual research ond sketching 


(from observation or photos) existing vehicles that are similar to (hose to 
be created from the imagination Experienced designers who know the 
subject very well rely less an the list, but storting out, it can be very helpful. 
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At the lop is on illustration of iho package foe a 
concept taxi from the book Start Your fngines 
Even simple pock age sketches con hdpk> invent 
new vehicle forms. 
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SECTION thru FRONT SPINDLE 


SECTION thru DRIVER 


SECTION thru SECOND ROW 
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EXTERIOR DIMENSIONS 


INTERIOR DIMENSIONS 



TARGET SPECIFICATIONS 

Length 

S690 


Front head room 

1075 



Range 

750 m*e i 

UMft 

1690 


Front H to ground 

BOO 



fuel etfKtenqr 

SOmpg |«vui»J 

Height 

1930 


Front Sear Height 

330 



top Sprat 

90mph 

WheeQxne 

7$ 30 


Mki head room 

960 



Acceleration 060 

7sk 

Did 

1515 


MW ihooklet room 

1360 



Weight 

t BOO kg 

Tin 00 

770 


Hear headroom 

970 



Cut 

575 -35 1 

Tin Sire 

19i/60970 


Hear i boulder room 

1160 



Production Vohmun 

75k 
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A sustainable, small footprint vehicle 
for a young family with an active, 
coastal lifestyle 

V____ J 



SECTION thru REAR SPINDLE 
& REAR OCCUPANTS 


^ "th8 beach hut 


curb 



This is a greo» oufomotrve pock aging example by Stuart Mocey 
Obviously tfwt is more advanced than necessary at the sketching 
phase of a project, but what n most important to understand -s that 
this is the type of thinking and visualizing of die packaging (hat 
needs to triform vehicle sketching Even though this »s a package 
for on outomobile, putting the same thought ond research into haw 


to arrange the component parts of any ob|ec1 will help not only in 
drawing more behevoble versions of a creation, but also in innovating 
and pushing the limits of the overall form of the object 

To learn more about Stuart's work and h«s company Curb go to 
curbmdustnes com 
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FLEXING YOUR CREATIVITY 


We will ogam start with some loot* Seiches lo find a design 
direction and then jump into o more technical stepdy-step perspective 
construction Any medium can be used — ballpoint pen, penc-l 
mariteo, digital taWet—sketch with whatever i» comfortable A tried 
andtroe technique for starting a sketch is lo use a very light morkor 
Sketch whosever view is most eattfy visualized Side views ore the 
simplest to do ond ore groat for quickly dreom«ng up a variety of 
designs, os there n no need yet for perspective Juit show a little of 
the ground plono with o cost shadow from the vehicle and the for side 


tires to help it feel a bit more solid ond dimensional This phase is all 
about deot hrsf ond tochnicaiy occurato drawings second If is aHo 
o good time to practice freehand line quality What manors is what is 
drawn, not how it is drawn 

Most of these sketches were storied with a Copic 140 light gray 
marker, and then ballpoint pen and ellipsc/ci'de guides were used 
to finish them 
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GRIDS, GRIDS, GRIDS! 


As previously mentioned, using a good perspective grid »» the moss 
occurato woy to draw an object in perspective More are ways to moke 
grids mofo vehicWconSnc y ou con moke your own grids by hand or use 
the ones Irons this book umpJy by making photocopies ol those pages 

The overall concept, when making perspective grids lor vehdes, is to put 
extra attention on that special relationship between a| the overall length, 
width, and height of a bounding box Jhat is defined by the dimensions 
ol the vehicle body, and b] the portion and sue ol the wheels os they 
relate to this bounding box Gening dtit right b essential when drawing 
vehicles U can make or brook the success of the drawing 


Let's get .nto methods Below are a lew simple grids that establish die 
view and tho camera Wns. the top lour being wideangie and die bottom 
one being a longer lens. 

When doing these simple grids, get the wheels set up property In 
perspective, establish die wheelbase and the overall width For the 
wheelbase, know that many cars have about 3 wheels' worth of space 
between the front and rear wheels The overall w*dh ocross the cor 
•s 2 5 to 3 wheel doroetors A roughly 25-inch or 640mm wheel/tire 
d to merer is common lor tu&s*ze corv Sensitive scaling ol die wheels b 
one of the best ways to communicate the size ol the car 



The bounding boxes on tho next 
page ore roughly the proportions 
ol the 2014 Corvette I 23m tall 
I 92m wvde and 4.5m long 
The wheelbase has 3 wheels in 
between and a roughfy 2 75 
wheels w>de 


- 


In the grid to the right 3 wheels 
were loreshortenod as squares 
in perspective between the boat 
and rear wheels to establish the 
wheelbase, and 2 5 wheels were 
used to establish the width Ellipses 
ore the best way to measure 
proportions m perspective 
Remember sketching the ellipses 
Is in effect describing square 
bounding boxes. 
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8«low ore a few perspective grids that were generated in MODO 
(Another program that con lay out basic proportions with a perspective 
gr»d. that is relatively inexpensive or even free, is SkefchUp) Notice 
that the widerongle grids shown at the bottom of the page octoaily 
have some curvilinear lens distortion Inside MODO ond other higher 
end 3D programs, this fens distortion can be added, but not in the 
more bosic ones like SketchUp 


look cit the grids on this page The top of ooch bounding box is 
positioned on the Horizon line. This moans that the eye level is the 
some with eoch camera ond only lens length is changing In this 
underlay, green grid lines define the ground plane, blue linos dofine 
the centerline of both the proportionally correct box and the wheels 
orange lines indicate the minor axis of eoch wheel, and tho block 
lines deline the bounding box oI the maximum desired dimensions of 
the car A good way to set these dimensions is to do a liftlo research 
ond match 4»e dimensions ol on existing vefxle tho* is similar in size 
to the new design 




lOOmm lens 

With ihe longest fens in these examples, a good 
amount of two of the sides of the boundmgbox pfanes 
can be seen, but not much of the ground plane 
Ihmg this gnd as on underlay would be simple, os 
•he convergence left ond right is quite slow 


50mm lens 

This lens rs very dose to the lens length ol the 
human eye It is the simplest gnd to use because d 
feels the most natural 



35mm lens 

Using this fens feels like tfie observer |usl took a 
step closer to the vehicle and (ho sides of the box 
hove become even more foreshortened As the 
foreshortening increases, it becomes hard* to 
guoss of the proper foreshortening, so using the 
perspective guidelines becomes moro important 
Also a little fens distortion is showing up for the first 
time, slightly bending some of the straight lines 



22mm lens 

TM» is o very wideongle lent with quite a bit of lens 
distortion A lot ol iKe ground plane con be seen, 
but Ihe sides hove become very foreshortened 
Using this god requires Ihe most attention to ihe 
construction lines because much ol the fot side of 
Ihe form .s hidden from view 
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Tho gropKc to the left showi the top view of the bounding box of 
the vohiclo and the position of a camera with a 22mm lens Below, 
the ude view shows how the wheels ate now ellipses and the blue 
centerline is very hidden by the nearside corners of the bounding box 
When sketching a vehicle »n o side view while estimating a wide 
angle lens perspective grid, »he corners of Ae car are almost never 
representative of the true length of the cor of its centerline. 



Below is what the perspective gnd looks like through o 50mm lens 
This one «»shown with no lens distortion, unlike the w»de-ongle <mogo 
The blue centerline is gen.ng closer to the comers and the wheels are 
nearly circles When sketching with this kmd of lens *n mind, the l»ne 
of Sight might get very dose to the true cented.ne. perhaps along the 
fop of the cor 



If trying to show as much os possible about the design in side view, 
then it should bo drawn with a long lens and slow convergence or no 
convergence, thereby making it a true draft view and no longer in 
perspective The norm in the automotive and entertainment industries 
is to wort with o common abstraction of this side view perspective 
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DRAWING A SIDE VIEW IN PERSPECTIVE 


First, sketch o front or reor wheel Next, drow the ground line ond 
the second wheel establishing the wheelbase Third, lighrty sketch 
a lew reference guidelines to help get the height ond front ond 


reor overhangs correct if they ore olreody known based on prior 
research If this »s a purely exploratory sketch these extra guidelines 
con be skipped. 


Make a perspective decision tong lens or w>de angle Set the 
Vanishing Point around the middle of the cor and make a lens 
choree by choosing the width of the bounding box of the cor body 
Doing this on the ground, like adding a cast shodow. is usuolly 


easiest if enough of the ground plone can be seen, which depends 
on the placement of the Vanishing Point Use guidelines from the VP 
to draw the rest of the bounding box ond then locate the centerline 
by drawing on V* somewhere ocross the bounding box 



Draw the centerline of the car design and far side wheels, using 
the guidelines going to the VP for help Alternotively. the tides 
of the cor can be drawn first, defining the front and reor corners 



The lost step is to detail the drawing by adding charocler lines to 
the body, the intakes, exhousts. windows, doors, wheel designs, 
headlights and toillights (if visible). By adding a few lightly drawn 
X- and Z•plane sections ocross rite body, it can be determined how 



before drawing the centerline Just be sure you hove oil three — 
both of the udes and the centerline 



much of the lop, front, ond reor of the body wdl be seen As shown on 
tho opposite page, the camera lens chosen greotly effects how much 
of these planes, in addition k> the side of the car. will be seen m this 
perspective view 
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DRAWING A STYLIZED SIDE VIEW IN PERSPECTIVE 


To oburoct the side view lot qu<k sketching. ot commonly seen m 
rtve tkofches by profession^ ouiomohvo designers simply draw the 
body of the cot os using o long lens but then show mote of the ♦or 
s*Je wheels and ground-plone depth os «f drown with o wider-ongle 
Wins This »s o hybrid ol what o cor looks hke *n perspective ond in 
o true draft view Designer! use this obstrochon or stylization to give 
the vk«8ch o bit ol dynamism and depth By show.ng more of the far 


Side wh#el» and costing o ihodow on tho ground plane, the drawing 
is onchored and has a bit ol dimension When drawing this stylized 
hybrid ol «no real perspective ol an object, keep in mind that this is 
not o comerolens effect; the only way the object wiB ever be seen like 
this is in on dtustration If is important to understand this concept when 
making the choice to stylize perspective sketches in this way 


Silhouette sketched os o droh 
view conflicts with me perspective 
of the wheels and the shodow 



No influence of the perspective X 
section visible 


The thin ground-plane shadow indicate* a low POV or a long lens 
The tor-side wheels and offset wheel centers indicate a widoangle lens 


Another reason mony professional outomotivo designers do not sketch 
technicolly accurate side views is becouse «• takes more time This 
hybrid sketch is a cor designer s shorthand version of o more occuroto 
v«de view Professional designers know that side news like this ore just 
a stylization and that they con nover be built in real Me However, thoy 
have more visual oppeol for the amount of time invested than the more 
technically correct ones Again, it is a choice ta decide what shortcuts 
and style to incorporate into the work These types of tkoeches ore fun 


Wheel nms drown os true circles 
and not ellipses indicate a true 
draft view 


to do. os they ore quick loose, and bring a kit of life to an object 
because they are corvcafcires of roolify On the opposite page see 
four examples of the same car in side view rendered «n MODO with 
28mm 50mm 100mm lenses, and on orthographic view The two 
stylized sketches below ore like taking the wheels ond ground shodow 
from the tap rendering on poge 171. and cutting ond pasting them on 
the orthogrophic rendering a» the bottom 



The silhouettes ore sketched as 
thoy would be seen with o very 
long lens, ond the wheels and 
shadows are sketched with the 
look of a wide angle lens 
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Now let’s draw tome vehicles Of course. moons 
starting with the bosics At the very tap of ids poge is 
the most importonf thing to produce ad this pont wheels 
so* in #i# proper pertpec**. ond the relotionship of the 
whoelbose to the w*dth oktng with o few guidelines to 
describe the view of the vehicle. Use on undedoy or (intgo 
for «t hoehond s*ylc wtlh o We doonup vio ellipse guides 
os wos done for she sketches on both of these poges 

Start with some bosic, boxy vehicle volumes ond do not 
odd any s*do. front, rear, at top surface sculpting yet 
Simply focus on establishing the POV ond drawing the 
ellipses along the correct minor owes in the proper degree 
The numbers on the sketches refer to the degrees of the 
ellipse guides used to dean shem up Try oil sorts of views 
ond all kinds of side views m perspective connected with 
stroighr sections across the front, top, ond rear If drawing 
a specific type of vehicle is the goad, fry to get the overall 
proporfrons just right by referencing an existing example 
of that vchide. 



ii 
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Poy speool attention to toe foreshortening of too 
comefline of »Ho vehicle A good woy to do toil ii 
wmilar to translating the side wcw of an air piano 
onto a perspective plane Draw a few reference linei 
as guides —using toe wheels n a yooi woy to do toll 
Pici o pom! relative to toe Iron! wheel toat the A pillar 
(a structural pillar at toe front that defines toe side* of 
toe windshield and toe front edge of the udo window) 
point* toward, for instance This can be a good way 
to help draw the side view in perspective Getting the 
overall he«ghi right along with the correct angle of the 
windshield os the view becomes more foreshortened 
is an important thing to prochc# before even worrying 
about odding the width across toe top surfaces 
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BASIC BODY SCULPTING 


Sketches A. B and C all Ported |us* like ihe sketches on the previous 
two pages Aher drawing foreshortened wde v«ews in perspective and 
connecting them straight ocross. one ol the umplest ways ta start to 
give a vehicle form is to adjust the centerline and make the X ond Z 
sections between die sides of the vehicle something other than straight 
look closely at the sketches below Hiose firs* lines inside the more 
rounded forms con sM' be seen After adjusting the centerline, the X 
ond Z sections need to be crowned to go through it. resulting in more 
convex surfaces 


Drawing the greenhouse (windows ond roof) is done basicafty the 
same way except for die tumblehome Tumble home is the angle ot 
which the side windows of a car lean inward at the roof toward the 
center of the cor The side-v»ew roof lines can be leaned mword to 
the desired width and restating tumblehome angle. Thi* wJ make the 
wirfch between the A-pillors narrower or the top than ot the base of 
the windows 



Cutting holes and wrapping dosign lines 
wound the farm to define the windows and 
•n foxes IS just like Hie simple* individualized 
form-building and modifying exercises that 
were done a* the beginning of the book 
Nose how these types of construction 
techniques are staging to come together 
and ore allowing for the drowing of more 
complex forms from the imagination 


No*w lbat the greenhouses on th«s page si* like 
a kind of domed bubble on lop of the lower 
body forms The lower body can bo drawn 
first and then the greenhouse con be built as 
a secondary form on top of it for this type 
of basic body form No side-body sculpting 
or more complex surfacing is happening until 
sketch D. where some minimal od|ustments 
to the basic body form are starting ta be 
mode When the larger surfaces are built 
fust, making these design modifications later 
is much easier 
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DRAWING THE WINDSHIELD AND GREENHOUSE 


There ore two vim pi* way* to approoch the perspective construction 
of the w.ndsh.eW and fh* r*«t of »h* greenhouse Either work from the 
outside »n. leaning in the vertical side* of the greenhouse ond oddmg 
iKe tumblehome, or work from the inside out, drawing the centerline 
and then adding a few X section* to d*fm* the tumblehome angle 

On the imog# of the light bio* cor, three («n*v have been highlighted 
in yellow. orange, ond red Theve three line* ore very common on 
passenger car*, learning to balonce them ond draw thorn occuraMy 
will go a long way toward making cori took real The yellow line i* 



For the *>lver cot. notice the tumblehome angle defined by the yellow 
linev Usually the sparser a car •*. *h# greater rhe tumblehome it* 
greenhouse ho* AI*o, took at the red hoe dehnmg the be* line of this 
car’s greenhouse A good way to construct it would be to draw this 


often catted the roof lino; it start* by running up the A-pillar ond then 
continue* to define the edges of the roof ond transition* down into 
the trunk, where in thi* ca*e, «t keep* on going to the roar of the cor 
Tho orange line •* called the boh line, thi* i» the Intersection of the 
greenhouse forms ond the body of tho cor The red lino show* the 
*houUiot or fender line 

Tho white car shows a more modern interpretation of these three line*, 
where tho roof ond beh lino* extend over tho entire length of tho car 
ond the A-pillar ho* boon heavily btondod >nto the hood section* 
These typo* of lines on a vehicle ore commonly catted character line* 



be& hne on sop of the body form ond then odd a couple of X section* 
ond a Y-section centedme, which would determine the the silhouette 
Then wrap the window shape* on the resulting surfoce 
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WHEEL WELLS, WHEELS AND TIRES IN PERSPECTIVE 


To moke a vehicle look real, give the wheels room to move On most 
cars, the rear wheels ordy swing up and down without turning, so the 
wheei wefts around the rear tires can be a bit lower than the front 
ones Front wheels require more vertical spoce because they go up 
and down in oddition to turning This movement of the wheels due to 
the suspension is colled (Ounce. High performance rood vehicles l«ke 
sports cars have itiffer suspension settings, so the wheel wefts can be 
closer to the tires The opposite is true for oti-rood vehicles, where the 
suspension allows for o much greater range of vertical wheel travel 


The hardest thing about drawing proper wheel-well openings is 
predicting how the sidebody sections influence the forms of the wheek 
wofl openings when they intersect The eonest way »o do this »s to 
imagine on extruded horizontal cylinder for whatever the wheel-well 
shape looks lake horn the side v*ew of the cor), extending outward from 
o storting position |ust inv»d© tho innor plane defined by the tire itsefl 
Intersect a few well ploced sechon lines of the vehicle v*do body with 
o few section lines on the oxtruded wheekwell form The intersection 
of these two forms will result m the wheel-well opening on the vehicle 
side body Practicing this construction will lead to better guessing at 
sketching a proper side body/wheel weft opening 



This construction is |us» Mce that shown on poge 091 of this book, about 
interesting forms ond punching holes in surfaces Always remember 
that even though only o line it being drawn, what it represents is the 
intersection ol two surfoces. 
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COMMON AUTOMOTIVE LINES 


Do so mo observational sketches of modem passenger vehicles in 
order to learn |us* how many c ha roc tor Imet ore octually on a cor's 
surface ond how so mony of them enhance eoch other with harmony 
and proportional sensitivity Becoming accustomed lo drawing these 
is necessary if the goal is to design unique, modern looking vehicles 
BoJow it an example of tho 2'Curve combo (red lines) thait was 
explained on poge 089 These two lines ore common to many of 
today's cars, and even mony cars throughout history They start on the 
front of the car. become design lines on the hood, curve lo define the 
lines of the A-pillors and the s>des of the roof before continuing dawn 
the side of the C-piNon onto the trunk. (Pillars hold up the roof of a 
cor and are referred to in order by letters. A. B, C. etc with A being 


the fust one a* the windshield. B the second and so on) In the post, 
these two lines would moil likely not have blended into becoming the 
pJort and the roof, but would hove stayed lower, defining the belt 
line These lines coming out of the hood ond trunk, up the pillars, and 
onto the roof reflect a more modem interpretation of how o designer 
can make subtle refinements to the common lines that moko up an 
automotive body m order to ochieve *>e style variations the market 
demands Sketching modorn. real world styling variations that are 
unique creatvons w.f require prochce ond developing a sensitivity to 
the balance and harmony of all of these lines that define the form of 
the modern cor body This can be oclueved by understanding and 
practicing perspectivedrawing skills and then, as those improve, by 
drawing more and more complex forms. 
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Moit cor bodies arc big boxes *hat have been manipulated over 
yemi and yean to present a volume of surfaces that oxtend the 
brond appeal of the manufacturer The designer ol these very refined 
skins must consider all of tho automotive engineering constraints (of 
which there ore many) while exploring the silhouette, proportion 
stance, graphics, details, transitional forms, materials, colors and 
textures of a new design That is o fat to think about while doing a 
single drawingl More realistically, think of the sketches as working 
drowings that can be endlessly modified and refined with overlays 
until the styling starts to fit the design brief (or narrative, m the cose 
of video gomes or movies) 


With every overlay and design study drown, the same basic perspective 
skills learned m this book will be employed As those perspective sk.lls 
improve, the bra*n will hove more spoce to think about design rather 
One line with mony bends than perspective constructions, and the initiol sketches of the ob|octs 

being designed wiH start to look more attractive 



Continuous lines 


The yellow line echoing the dork roof line is calling attention to how 
this roof line starts on the front of the cor, moves onto the hood, then 
up the A-p«llar onto the roof, down rhe C-p*llar and onto the trunk 
before wrapping down the rear of the cor When drawing this type 
of line, r mag ire it os one awesome 2<urve combo and mirror it to 
the other side 




Observe the three mojor lines that define the largest volumes in this 
cor sketch the dork roof line echoed by the floating yellow line, the 
soft blue belt line that blends the form of the greenhouse into the side 
body, ond the sidebody line <n red that defines the shoulder, comers, 
wheekwell arches, ond the lower port of the body (also known as the 
rocker area) These continuous lines that wrap all over the skin of the 
car in very controlled ways can be seen on a lot of German cars, 
especially on something like the 2014 Volkswagen Jetta Even if the 
car has softer transitional rodii and fiBets with no hard-edged visible 


Wnes. the lines ore still virtually there What this means is that befaro 
you ever odd o rodius to a surface, be sure that the surfaces being 
blended together are as true as con be If they ore defined with hord 
edges first, evaluate tho lines created by those intersecting surfaces 
and then odd the KKets or rod*i off the edges wrth more confidence 
This type of perspective drawing is very much like making a physical 
model, whether the volume is bu<h out of cloy or cut out of a block ol 
wood on a band sow Start by perfecting one draft view at time ond 
odd the transitional forms last 
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CAR DRAWING CONSTRUCTION, STEP-BY-STEP GRID 


First, create on occuroto perspective gr*d Using o 3D modeling 
program like MO DO, crocto a bounding bo* with the proportions of 
I 92 wide x 1 23 loll x 4 5 long Position a 50mm camoro of o POV 
where rhe lop of the bo* lines up wiih the Horizon line. Next, ploce 



I Draw a vertical and a horizontal line Al the intersection of these 
lines, draw two lines of 15* from the horizontal line, creating #ie 
bottom-front corner of the bounding box 


o protroctor on the composer screen and move around the view of 
the box o bit until sample ohgnments ore found thof con be easily 
recreated by hand »n the following steps 



2 Divide the vortical l»ne by the proportion of 1:1 618 the 'Golden 
Ratio ' Dividers with this ratio can be purchased or simply mode if you 
find yourself wanting to divide distances often at this raho 



3 Ploce a Horizon line at the top point {A| 




Equal Spacing Divider 

To odd more perspective guidelines to this grid, equally divide the 
verlicol height lines using on equal spacing d/v-der. as shown above 
This tool mokes *t easy to divide equally the vertical distance between 
the Horizon line and the lines converging to the IVP and the RVP. 


Mark the division points at #ie far left of the sketch, on the vertical line 
near the center thot defines the front corner and at the far right Once 
eoch of these distances is divided equafcy. new converging guidelines 
con be odded 
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4 Use the new guidelines for reference ond drow o new perspective 
line from the RVP through point B, which was the lower point in the 
Golden Roho dividing step By extending th«s line, point C is created a» 


*>e interjection of the bottom line gomg to the LVP Orow a vertical line 
from point C to create the for >*de of the front of the bounding bo* w*4i 
*>e proportions of 1 toll x 1 56 wide 




5. To find the length of the bounding bo* place o point |E| on the 
Honzon Line that u 18 times the octuol measured width from die front 
comer |AJ to point D. {see above) Draw through the bounding bo* 
ond use the guidelines to find the bock comer. 



6. Add wheels to the longe* near s*de of the bounding bo* Notice 
this bounding bo* »» in 2-point perspective, compored to the 3-pomt 
computer generated grid that it come from Th.s s«mphfico»ton woi 
done so moke the construction of the grid easier by taking out the 
convergence of the vertical lines By tho way, diit bounding bo* is 
about the proportion of the 2014 Corvette 



7 Draw perspective boxes around the nearside wheels »o double 
chock tho* the degrees of the ellipses ore correct Then, transfer these 
neorside perspechve squares so tho far side of the bounding bo* 
The newly creo*od perspective sguores ore automatically the proper 
dogroe of the ellipses 


8 Use the nearside perspective squares so find the size and degree 
of the ellipses located on the censerline of the car After placing 
the wheels on the center).n# plane, use these wheels to holp draw 
the centerline of the car Now is the right time to mako adjustments 
to the overall proporhons of the car. to the centerline and to the 
placement of tfie wheels before more sections are added making 
changes more difficult 
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9 Use the grid from the previous poge os on under loy to build up 
o co# form os occurotely oi possible. Slort with the wheel*, since 
so much of the cor * body •* sensitive to the proportions estobhshed 
by them Here, not only were the tires ond »he wheels sketched in 
during this step, but also the wheel well* ond even the start ol o 
design line, mirroring the wheel wells 


10. bke step 8. lightly sketch a front wheel on the centerline plane to 
use os reference when sketching in the centerline of the cor (red line) 



top view of cor body on ground plane 
top view of 2-curve combo on ground piano, nearside 


2-curve comba. far side 


11 The construction of the cor body for this demo happens to be on 
ifttidfrour. section-drawing exercise, (instead of drawing the sides first 
ond then ex*ud«ng them across) Above 3 bosic 2<urve combo 
construction, introduced earlier in tho X-'lZ ection drawing chapter 
on poge 089 Thore is a visible top new of the 2 curves on the ground 
plane, and the perspective lines are a projected combination of those 
lines and the ude view from Pep 2 There «* also a lop-mew curve on 
the ground plane that represents tho widest port of tho nearside fop 
view Note that this lap view encompasses the top v>ew of the f : 


well Tho sketch is the 1:1 scale at which it was drawn This scale it 
fine lor bosic constructions, but to odd details like the headlights, the 
grill ond the wheels, it u o good idea to tnlorge those areas of the 
drawing vto a copy mochme and then do on overlay At this size, 
those types of detailed oreos of the cor are too smoB to construct 
accurately in mind, these perspective constructions ore working 
design drawings ond are expected to be worked over os mony times 
as it lakes to refine the design into one (hat satisfies the deign goals 
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12 Grow the roof lino or>d the A 8 and C pillars by drawing the X 
sections of the side body of *>e car and tKon extending them up urhl 
intersect tKo centerline projected outward. indicated by tKo rod 
arrows. TKo projected centerline dot*net the tide new The X section* 
define the tumblehome, which it the angle of the tide glass at the 
surface leant in toward the centerline Having the X sections define 
the width at the base o( the windshield and at the lop motes getting 


the taper of the w.ndshield much easier Incorrectly drawing this taper 
due to the tumblehome s influence it a very common mistake so just 
use an X section placed at the top of the wmdsh«eld and one at the 
base »o figure »K»t out Mirroring the X sections to the far tide con be 
done in any way at this stage chogoods, boxes, guessing etc Also 
note »Kat the X sections are intersecting ond influencing the shapes of 
the wheel-well cutouts 



13 Add the hirst Z-plane section across the full width of fhe cor a* 
the front The construction starts with a straight perspective guideline 
going from wheel well to wheel well to the IVP, |F to G). Then odd 
the topvxew sections of the Z plane to extend that small ledge that *s 
starting to show up. Once the front of ihe 2curve combos have been 
defined, the volumes from there to the front of the wheel wells con be 
odded. Tfus car body's ude sections, if extended into the top half of 
the wheel wells, would cut them toward the centerline ot the top of the 
wheefwell orch. To stop this from happening the wheel-well arches 
need o new surface that connects ond blends them with the side body 
seel ions Constructing these new surfaces to hide the tops of the hres 


is |usl like the projection of any curve onto a surfoce, except this time 
it's not a straight projection but more about projecting the curve of the 
wheel-well lip up at an angle into the vde body and then blending the 
two forms with a KOet The side window shape was also odded Nonce 
how it echoes the ApJor ond roof line before dropping down the s*do 
body to define the lower line of the window graphic Think about the 
internal structures of the vehicle when odding windows and door cuts, 
where they might be. ond how thick they need to be w order to be 
strong enough Add-ng these small gaps ond thickness to the drawing 
mokes a vehicle start to op poor more realistic 
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14 Modify the centerline to odd more volume to the X section* that 
run ocross the top of ttie car and to the Z sechons that run ocross the 
front of the car Of special note is how the base of the windshield, 
where it connects to the hood, becomes an intersection hne and not 
a section line normal to either the X or Z plane Now 90 ahead and 
block in a first pass at the hnodlight shapes, ofong with a couple of 
turn signafs that $*t on the front of the devoted surfaces of the wheel 
wel arches 


15 Redefine the X and Z sections {red lines) so match up with the new 
centeH.ro At this stage the basic body surfaces o»e all defined and roody 
for more detailing Adjust the silhouette ol the roof to final line now that 
the X sections have been added 
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16 The narrative for tfws particular design colls for a somewhat retro* 
looking car with 0 slightly odcModmg automotive Ron let s try to 
moke that happon widi die details that ore added next Add an overly 
heavy, vertically bloded grill to the front to help ochieve the desired 
awkwardness To draw if, first divide the grill area on eoch side of the 
centerline into three roughly equoS segments which locates the vertical 


leading edge of each bksde When drawing something like those big 
grill fins, just think of eoch one as o new volume and start by drawing 
its own centerline and then add the volume of the fin by sketching >n 
a few X sections It s actuary the exact tame type of form building as 
the car body itself, just on 0 smaller scale 
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17 Decide if on overlay n needed to creote o cieonerlooking 
drowing foe presentotion (ot was done for the oirplone on poge 151) 
or if this working drawing can bo uiod av-is In this ©xom.pl*>. tfio lino 
work wai made stronger to emphasize the overlapping forms. A li«tlo 
flat value was added to the interior windows, tires and cast shadow 
This shodow shape helps the viewer understand a little more about the 


top vnrw of *i# object even though it's o fo*rfy low POV perspective 
In odd<iion to the lino work a few more details were added such as 
the front air dam. heodl»ghts, wheel detailing, hood vents, and a side 
vont just behind the front wheel weN This drawing now accurately 
represents a car volume in perspective and it can be rendered easily 
or reworked with on overlay to explore more styling variations 
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16 let's soy the design brief chonges and now requires o sportier 
cor No problem! All the bauc perspective has been worked out m the 
previous steps, so just slip the old design drawing under o piece of 
transparent paper and do on overlay, changing the styling while using 
all of the same perspective guidelines It's best to work inside o pod 
of paper so there is some cushion under both poges while sketching 
The binding of the pod will help hold the underlay in position so it 
doesn't move around while working None of the perspective drawing 


steps change when domg the overlay, only the shapes In the example 
above, the nose became a bit longer and lower and the rear wheel is 
a I .the larger than the front wheel, but beyond that, almost oil of the 
overall packogmg remains the same If the goaf is So improve your 
perspective drawing skills *o communicate and develop your designs, 
then using overlays is a very efficient way So quickfy create mony 
styling variations. 
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VEHICLE SKETCHING WITH A WIDE-ANGLE LENS 


Using a wide-angle-leni penpective gr»d is o very common proctice 
with vehicle designers This hoi o lot to do with how cori ore vitooRy 
presented to *i# world through odvertising and photography. A w*de- 
ongla camera ten* make* the vehicle feel more dromabc by warping 
the perspective grid into an extremely curvilinear spoce that cannot 
be seen with the naked eye This makes the images intriguing to 
the brain Since we only see this effect in wideangle photography. 


sketching this way conveys the same emotions as those photographs. 
There ore some subtie differences between sketching vehicles with o 
curvilinear grid and a linear one (see page 062 for a refresher) This 
mainly has to do w>th how the grid *s set up ond whd port of the grid 
to use for the sketch The easiest ond most common way to creole one 
of these grids for vehicle sketching n to pbco the camera lens at the 
center of the image home 



By plocmg the Horizon Line and the Vanishing Point at the center, any 
lines thoi rodiote from the VP will not be warped Thu mokes sketching 
ond mirroring the sections much easier Vertical and horizontal lines 
♦n the perspective grid wil bend like they ore wrapping around 
a sphere The amount of the bend will increase os the lens length 
shortens and os the lines get further from the center of the imoge Th*s 
kind of grid has f»va Vanishing Pomh to think about left, right, above, 
below and dead center Observe this convergence and the influence 
of the five Vanishing Points on the grid above The most subtle thing to 
under stand, and something that will make the sketched object appear 


a bit more warped than what feels natural i$ that still photographs 
and sketches can be cropped so that only a small portion of a much 
larger curvilinear grid is seen, resulting in an image that might feel 
stronge. So if you want the the wideangle4em grids to feel more 
natural, try to keep the object centered m the home, odd a few 
background elements to reinforce the lens effect, ond do not crop 
the grid Sometimes, however, this unno*ufol/warped perspective is 
deliberately chosen for creofrve reasons, os shown in the examples 
on the facing poge 
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Th© gnd used to sketch the racocar (above) ti a proper curvilinoat grid, 
but only the lower half of the left ude is being used The only way to 
ever see something hie this in a photograph »\ to crop it aher the picture 
a taken 

The some is true oI the bottom sketch If this were a full-frame shot 
with a wide-angle lens, the Hot non line would be bending because 
•t it a long way from the center of the *moge. Since it is not bending, 
this must be a cropped. wideongle4eni curvilinear grid. Look at 
the mech walker that is farthest away and see that it has two more 
Vanishing Points Technically these guidelines should also be bending 
but for short distances, just draw them fo*dy straight, looking a* the 
bent vertical guidelines. notee that the sketched mechs. people and 
environment follow this grid. Thii cropping of a w*deongle4ens still 
■moge is on important concept to understand os it odds stylizotion 
to your images Afl of the perspectivedrawing constructions ore the 
some, they just use on extremely curvilinear grid 


1«7 


$CO*l IqUuk* I Tfcomo* foriWng BOW 10 MIW 
















































CHAPTER 

SKETCHING STYLES AND MEDIUMS 



Experimenting with voriooJ medium* i* port of the foy of drawing H 
can socm like a never-ending quest for just the right pen or just the right 
sketchbook, in wh«ch the paper occepts rhe ink in (he perfect manner 
So it hoi been for us over the last two decades; an always enjoyable, 
always evofnng test of tools and papers This chapter shares some of 
our favorite mediums and the sketching styles those mediums help to 
cieate. Try to adapt a style that maximizes what ooch medium it best 
at doing. For example, graphite pencil smudges, so gradations are 
easy to do. erasing graphite pencil is easy too. Those characteristics 
should be seen as opportunities ond con be incorporated into the style 
of the sketch 

Unlike most of this book, the sketches m tfus chapter hove a lot of 
rendered value and ore not strictly line drawings. They are presented 
hero not as rendering exercises but os sketches with perspective 


drawing and design-thmking woven in The value application on 
these sketches is there to demonstrate the oWity to explore the design 
direction beforo committing to the stronger line work All of them hove 
strong perspective drawing skill at the root of their appeal, without 
which no amount of rendering with value or color would improve thorn 

The specifics of adding value and stepby stop examples of using the 
different mediums will be covered in the second book in this series 
Mow lo Render A complete list of preferred mediums with links Id 
where they can be purchased can be found online at: 

www.scottroberHonworkshops.com 

Discovering great art supplies is like a treasure hunt When you find 
supplies you love, buy some extra inventory for the future because 
when these products ore discontinued—os they sometimes are—rt 
can be a very sod day indeed 


Scon Eobwntr I THcto. Iwtog MOto 10 DftAW - 109 









BALLPOINT PEN 


Ballpoint pans or* for much mor• than signing checks and writing 
to do lists When used on paper that ii not too smooth, like «n a 
Strathmore skotchbook, or on any paper with a somewhat rough 
surface »o it, the bollpoint pen really comes to life With a soft enough 
touch «t delivers very Lght lines, Be sure to dab the pen tip on a paper 


towel or old rag ptoced next to the sketchbook wh«le bunking about 
the next line you ore going to odd Thu good hob«l wil keep the «nk 
from boding up on the end of the pen ond dropping b«g splotches on 
a masterpiece «n the making 
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COPIC MARKER + BALLPOINT PEN 


Thu technique Hoi been uied repeatedly in this boot slarf with a 
light gray Coprc marker like o C-0, NO, or TO, ond loosely iketch 
the for mi Block out big nlhouettei or odd guidelines before laying 
down the finished line work with a ballpoint pen Be careful about 


doing more marker work after having added the bollpom* pen, at it 
will imear easily ond turn most ballpoint pen lines purple To render 
the object it's best to do it on a photocopy or icon ond render it on 
o computer 
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GRAPHITE PENCIL 

Grophite i% o wonderfully flexible medium ood it feels so plooiont to 
use, in its familiarity. Since «t is so easy to smear the graphi»e while 
drawing, use ibis as an odvanloge-smudge <f with a Webril pad 
or a smudging stub and sketch with 'he value. The human brain is 
conditioned to understood value changes as form changes, so jus! 


ploy with the value changes and discover forms within tho shifting 
values After the forms materialize, go in and rehne them with Ime 
work Should a good sketch be creased using graphite, be sure to 
spray it with a bit of Krylon hxative when ifs done to keep it from 
smearing Remember that ohet it has been sprayed, it will be difficult 
to erase any of if. 
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If you like the lee) of drawing with a pencil, but d'$ not dark enough. 
Iry using a colored pencil These pencil*, fhe besl being fhe buffer 
smooth Pofychromos made by Fober-Costell do not erase eavfy so 
o light touch ts required. Like graphite pencils they can smudge, so 
using fhe sde ol fhe pencil <s on easy way fo lay down gradations 
A colored pencil is one of the most Flexible drawing tools there Is. 


COLORED PENCIL 

Colored pencils are wax-based, so it s best not to use markers over 
them because fhe alcohol in the marker ink dissolves the wax and 
clogs fhe nibs, ruming fhe expensive markers Wonderful results con 
be achieved with fhe two if all of fhe marker work is first, followed by 
the colored pencils. 
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PILOT HI-TEC PEN ON NEWSPRINT 


The Pilot HI-TEC is on excellent pen foe several reasons Markors con be 
used over the top d it when *t is dry. the nibs are sled and do not bend 
or degrade the line quality as they get worn out. it comes in a variety 
of !«ne weights and colors—and bsiy. it provides a sof*d, constant line 
width. Try using one on paper that ts nice and absorbent, like newvpnnt 


or bond paper with a decent amount of tooth (roughness) If the paper is 
too smooth, like vellum or tracing paper the ink wdl take too long to dry. 
increasing the likelihood of occidental smears while sketching. Be aware 
that newsprint is not very orchrval and fades quickly, but it feels great to 
sketch on. The thickest lines d this sketch were done with o fetMip pen 
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COPIC MARKER + PILOT HI-TEC PEN 


Hare ore some exoroples using Cop< markers with a block Pilot HI- 
TEC pen There was also o touch of Wimor A Newton Permanent 
White goooche used to clean up some of the while areas ofter the 
sketches were done These ore more full-value sketches than the 


morkerandballpoint-pen examples on page 191 because odding 
worker over this pen will not smeor it, so it's a good idea to take 
advantage of the opportunity 


>c*Slu6*rtKrfi I rV*T*=« B*r<.ng NOW TO DRAW 


o 












I 



NON-PHOTO BLUE COLORED PENCIL + MARKER + BRUSH PEN 


An onlmator'& classic technique for laying m loose, sketchy guidelines 
<s to use o norvphoto blue colored pencil, then *nk the drawing with 
block and photograph or moke a copy of if so #>ot (he non-photo blue 
kne* disappear The exomples here were color-scanned so the blue 
pencil gu*deimes con ihll be seen The order *» important firil non¬ 


photo blue pencil sketch, then marker, then ink lines, and then more 
marker .1 the ink pen used wUI nor smeor H the non-pKoto blue penol 
sketch is light enough, marker can be added over the top of d, but 
ruining the nibs wil »rll be a problem 
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Thu versatile pen makes it p os si b le to draw very thick to very thin lines 
in block ink It hat a brush rip like a real paintbrush, ond if con moke 
very thin lines if the absolutely lightest touch it used For those who 
ore a bit heavy handed, using this pen will force the development of a 
l»ghte< touch It is not ideal for beginners, as it requires practice to use 


PENTEL POCKET BRUSH PEN 

skilfully, and since every line «s pure block, it it very difficult to explore 
before commifling to the line On the flip side, using this pen will 
force though# and pre-visualization of the linos before they ore drown 
bocouse once they ore down on the paper they ore there to stay 
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COPIC MARKER + PEN + GOUACHE 


The top two sketches on this page were done with Copic marker* ond 
Pilot Ht-TEC pen) (0.25 ond 0.5) then the silhouette* were cleaned op 
with gouoche Gouoche ii ideal for this, o* it is opaque and can cover 
the loose marker strokes leh behind during the early port of sketching 


Wue. white, and block **re used on the upper-left sketch, ond just 
block ond white on the upperright. The lower sketch wo* done with a 
bollpoinf pen. ond gouoche was used to wash over the top of H ond 
odd o quick graphic color accent 
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GOUACHE ON ILLUSTRATION BOARD 

If brushes ond wet modia ore appealing. and shapes. roller than lines, 
are easier to think about, try gouache or ocrylic paint These sketches 
were done on Cottonwood Press illustration board with Winior & 

Newton Jet Block and Permanent White gouache. Pre-visoalizing afi 
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of the perspective constructions n still necessary to moke a decent 
educated guess at the perspective of the obfect. but with no guidelines 
visible it's actually easier to hide the loose perspectives that will most 
likely result. 







TONED PAPER + MIXED MEDIA 

Although this unoge is h»gMy rordered, |ft t?.ll a sketch mostly 
became soma of the silhouette is still be«ng held by the line work from 
«he HI TEC pen It's included here because il's an excellent example of 
a toned paper sketoh. Most toned paper sketohes use the tone of the 
paper as the base middle value of the rendered surface* Working 
on toned paper it a very user-friendly experience because the l»nes 


are very low contrast compared to seeing them on white paper This 
lower contrast allows for more exploration before committing to the 
finished !<nes and since the line work does not show up that easily, 
■I is a common technique to odd some value or an opaque gouoche 
background, as shown m this example, to help the ob|ect become 
more visible 


200 











This imoge was creased using Sketchbook PRO from Autodesk 
When working digitally. one of the most enjoyable ways to sketch 
is with value Working this way a guile dean compared to working 
with various »rodi»»onof medio together Working on a tablet, or 
even sketching using o smartphone opp, can be fun and enjoyable 
However, you will neod to take the time to learn how to manipulate 


DIGITAL: SKETCHBOOK PRO 

the software, just os you've learned to manipulate nondigitol medio 
Even though this is a full value sketch it's still important to think about 
the techniques covered in this book The appeal of any sketch reties on 
the quality of the underlying drawing This type of full value sketching 
wOl be covered -n detail in the ne*t book of the senes. Hbw to Render 
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SCOTT ROBERTSON DESIGN: YOU TUBE CHANNEL 



A great FREE educational resource rs Scott * YouTube channel, 

http://www.youtube.com/user / *coftrobert*onde*ign 


Find p'cnfy of educational tutorial* related to drawing rendering and 
design. New video* are potted almost every Friday. 




SCOTT ROBERTSON ON SCHOOLISM 



Eoger to start rendering reBective turiocet? Awesome I Scott offers a 
94e*son online course through www.Khoolism.coai. There ore over 
18 hours of recorded lectures and demos on the subject In oddrtion 
layered PSD Files, PSD brushes, ond reference imogery are all 
available for downtood. along with one chapter from his next book 
How to /Tender 
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SCOTT ROBERTSON WORKSHOPS, USA 



Arteod a workshop of Scott's studio in Los Angeles to learn even more 
and network with other like-minded creative people at his cool studio' 
Check out the SRW website ond tom the moiling list at 

www, scotfrobertsonwockshops.com 
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SCOTT ROBERTSON WORKSHOPS, ASIA 



If you're in loiwon or Chino, watch (or this event wtth Scott and great 
guest ipookors giving workshops in a vorKTCy of locations The best 
way to slay in touch and uplo-dato is through the SRWAsia webuto, 

http://srw-osio.com. 
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VIDEO LINKS LIST 


To view all of the educational video* marked by the ploy button m this 
book, just type in 0>e URL listed below or scon the OR Code to the right 
Enter tKe password howiodrow when prompted 

Be sure to check bock from time *o time for update*! 



http://scoftrobertsonworkshops.com/h2dr/linklist 
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Special thanks so my parents, josef and Sabine, who helped 
me pursue the crazy dream of becoming a designer. So Scott 
Robortson for being rhe toocher who mode me a teacher, to 
all my incredible students who irapre me to koep learning & 
growing, and So my wife Erika & son Lukas who horn always 
believed m me - thonk you for your patience support, ond love 

— Thomas Bertlmg 


ALSO FROM SCOTT ROBERTSON: 
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HankiMW 976 1 9334924*3 
Sofcowr 97* t 933492472 


Mardccrwnr 976 193349242-9 
Setter.* 97*1 933492 1*2 


WATCH SCOTT’S EDUCATIONAL DVDS ON 
FOUNDATION DRAWING AND RENDERING AT 

http://www.thignomonworkshop.com 
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